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K H A hydrogeology
W T KT A A R R GBS F R R RPN RE.
IK SCHb R 2 R P (il K SCH R 2E)  principles of hydrogeology (general hydrogeology)
BT K SO R M E R MBS SR ER .
WKz /1%  groundwater dynamics
BT FKAEE L FiEsh e Es.
AKX HBRL¥  hydrogeochemistry
B T KA R4 BT A AR L SR A Rt T K BRI R A %8 .
LITKCHBF  applied hydrogeology
4 PR T HEAT B9 b FOK TR BRI R R R R AR,
7KK SCHLR S water supply hydrogeology
BEFE MK R T KRR A4 BEAR. BE R KR KBETFNURAEF A
FAMEENEN,

1.1.5.2 HHEAKICH S mine hydrogeology

31

3.1

5.4

B R BRoK SCHh B 22 3R B O Bk R FF R s A K SO R TR B 3

5.3 THEMEKSCHIRY reclamation hydrogeology

B 52 - SRR L S 1 2R S K ST R R R B 2 B

FIEK U FF  environmental hydrogeology

R aRFFPMTRETFRRAREOAERRRHERGR I T KGHE#T
R ERBCENER .

3.1.5.5 RIMLEACHES isotopic hydrogeology
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R A v R iR R g K SCHb R RV A A 2 R .
3.1.6 XKBKXHKY¥ regional hydrogeology
BEFEst KIS A R R GRS KB KRR ER
3.1.7 WAKXHFF paleohydrogeology
B 5 3t 5 D R A R T K TR R A R SR R R
3.2 BRANKBER
3.2.1 KPEF water cycle
W b & FIE XS KA LR IETFE R,
3.2.2 KXW aerosphere
HEM BRI L.
3.2.3 /KB hydrosphere
3.2.4 ‘AAE lithosphere
HERE— KB LS.
3.2.4.1 HWSH aeration zone
R 53t T KE 2 B 5 R SAEY SRR
3.2.4.2 EBHHE capillary zone
HTFERBAEHNER BB KEU LB RS - SRK AT ERK AR RGBT RMY
.,
3.2.4.3 tKH saturated zone
WTKEMU T, EEMZREST@EILELSW PR THE T .
3.2.4.4 WTKSIHhEHSW dynamical vertical zoning of groundwater
EHABENEENE L AT KEBBABRENSH. B LT T4 SRR AKTRN BEBK

R RK TR .
3.2.5 KHKMJK atmospheric precipitation
MKRFERSRESREENK,
3.2.6 #FEK surface water
HRBREHEFHERRRKNEHK.
3.2.7 +13HEK soil water
BEWRELBEETFHERMEANK.
3.2.8 #TF/K groundwater :
HETHEUTHERHERGHS K.
3.3 BAAEREBBRRTAE
3.3.1 ZEB void
AAFELE. GRDMABRM BFR.
3.3.2 AB pore
— AR AR BUE UL A =] .

3.3.3 PR fissure
AAT(—RIESERE ARE SRR E AR,
3.3.4 fL# pore space
—BIEXREELBRPREMKEN, ERERH A,
3.3.5 P& cave cavern
BRI BT B 2 R R E R
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3.3.6 FLBREE(FLBRZE) porosity(pore rate)
THERFRELRABRS ERNEG BB ZHT,
3.3.7 HHIBRE effective porosity
HEZENIRERS IREGBHBRZT,
3.3.8 FABH pore ratio
TREANARERS LREEFROER L,
ﬂlﬁ%(%)=1—%xmo
3.3.9 HEE fissure ratio
—ERREER. EENREREE ARAHRXER. RESHNEER4ARRER . REZ L,
SRAHRIEBRREE ARREMRBRE,
3.4 HTKEEES .
3.4.1 #47K bound water
BeE BRI ME RS TR PR RER K.
3.4.2 BEEKEEK
strongly bound water (adsorptive water)
EMTALBREAEERFEN—BEK. HFZRSIATHYEF—-TIAKE.
3.4.3 BEESKGHEEAK) weakly bound water (film water)
BEKMINBR, I THFHTURRES BN ERK, SRR, BEEBKESN . BKED
KFHEEKOFIRENEBBIEHE.
3.4.4 ESK gravity water
HIFERNEATRE BB TK.
3.4.5 ZMKULEK) constitutional water(chemical water)
HEEEK. UHHMOHBEFHEAFETVYERBERE LB LMK,
3.4.6 #5&/K  crystallization water
HZRAEPEK,UHO S FERFETV WL KBREEMNE LHK,
3.4.7 HBYAK capillary water
HTFEAENER BRESRZRPHLTK,
3.5 HTFKBREER
3.5.1 #BAJK infiltration water
KRB KMMRKEL L BEMEGHNERE A TERAM T K,
3.5.2 ¥F457K condensation water
—BIAKKIAERTE R E R TR TR AT K.
3.5.3 MBUKGEIEIK) connate water (buried water)
EVRE BRI RFERENRYZBRPHK.
3.5.4 JRHK@EK) juvenile water(native water)
K H MR, ES KR HEHMREATRRMBTK.
3.5.5 KhE#4b#K continental salinized phreatic water
SBETEMRKERERI, FTEBLAESRENEK.
3.5.6 ¥k lixiviation water
ERET S A R P MIE L IWER PS8BS L E 1 AR KA AR AR E R A
Tk
3.6 HAMKEMER
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3.6.1 BKEGEMEKHE) water capacity
AAFHEAANBRKAKERSERERZ L, UM E S B#ER.
3.6.2 #/KE water-holding capacity
HKEREENBKENEREHKOEREEFERZIL,
3.6.3 #KE specific yield
WAKBERERNDSER TR KAEBREERERBZL.
3.6.4 FEK¥E permeability
HAAFEIKELHES, RERBIEGREBERY.
3.6.5 E/KH: water yield property
U—ERE. MR THEFHKRERTEHEKEEKEBE.
3.6.6 {BFME degree of saturation
HAARTKHERSARERZ L, UHLHEER. RREAPLRYTKERE.
3.6.7 tEAIE(LIPMAMIE)  saturation deficit (soil moisture deficiency)
TERERHAKESRRBEZ 2 .30 LERENEERREGPEET LREGHAK
E.
3.6.8 FHHE capillanity
KESHETWERE, ZEAEHEE T RZEHAIEEEE.
3.6.9 BHMLEATE height of capillary rise
AR TAREEEEERE LANBKRE.
3.7 EAXKBEHERY
3.7.1 &KE aquifer
HBIKHEKER.
3.7.2 WKE aquifuge
—REEBKERBYES.
3.7.3 B&KE aquitard
BHRAKHEKER.
3.7.4 #BEXKE permeable bed
BRI ER .
3.7.5 FLBRA/KE porous aquifer
LB YRR Z R & KE.
3.7.6 JPEKE fissured aquifer
VBB K ZE R EKE.
3.7.7 HBEEKE Kkarst aquifer
FHTKMEBLER.
3.7.8 FAB-BEE&/KE pore-fissure aquifer
RELRMBRGERAFTHBRHEKE,
3.7.9 HE-EBSKE fissure-karst aquifer
RAEBDAEAGERLFNBES RN EKE.
3.7.10 ALFHEKE pore space aquifer
FEUZREAR B KZEAETKE.
3.7.11 EESKE confined aquifer
RAREKMEKE XHEFNTARREKREFHEKS.
3.7.12 XRE&KE unconfined aquifer
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RAHBKAMNEKE.
3.7.13 &K% water-bearing zone
HA R TGRS A IR RE SR S KRR RS K E .
3.7.14 &/K&E#H water-bearing formation
HEKSFEALN —EEBITHRME NS KEK.
3.7.15 &/KAE%H water-bearing rock series
F e RE SR Y TR & KA.
3.7.16 BHESKBRHECEEKSINBEIT) karst water-bearing system (karst hydrodynamic unit)
RAERFAMNAHR AR TERGNE-EBRRTKRNRERER.
3.7.17 Kk (EKHE) water-storing structure
BRI TR AHERRX.
3.8 HTKARE
3.8.1 ¥7K phreatic water
WEUT M RERKBEY LRE B B KM TK.
3.8.2 A&EK confined water
RHET ETFEMRKR AR RESERAETK.
3.8.3 E#iK artesian water
ARG T 2 T , 85 B AT B8 S R T K .
3.8.4 EMEK interstratol water
FEFETFTHABAKEEEKES, LENRTK.
3.8.5 LE#/K perched water
wBEHFPRBRKELHESK,
3.8.6 FLBK pore water
FETHBILR B TK.
3.8.7 FLBARK pore-fissure water
FETLR . BRIATHEBRROFHBTK. —BEEREHHEE.
3.8.8 ZP/K fissure-water
HETHBRRRPHHTK.
3.8.8.1 KALBBPRK weathering-fissure water
HERACHBRH PR T K.
3.8.8.2 JRAZBIK original-fissure water
FEFHORERBETHLT K.
3.8.8.3 #MERBAK structure-fissure water
HETEAMERRAHBTK.
3.8.8.4 BCRB|PRAK  veined-fissure water
FETHRBEFREHEHEREHTPHHTA.
3.8.9 WPAHWEAK fissure karst water,
FETHREERORR B FR TR,
3.8.10 AWK karst water
TRFE T8 W AL e R it T K B R
3.8.11 %4 B LK superpermafrost water
ZEK LB LRETREE PR T K.
3.8.12 W45RE[E/K interpermafrost water
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] ST R L R T
3.8.13 W4 ET/K infrapermafrost water
SHTEELHEETRIKBEFHTK.
3.8.14 W45#K perched water in frozen zone
FVHEGRER LRAGSW P EERK.
3.8.15 BMXMT/K groundwater in melting area
FETEFEFLTBI R TK,
3.9 EARREKMFE
3.9.1 #KEKERE thickness of water-table aquifer
M KEBRRKRAR Y EEER,
3.9.2 #/K{L water table
BokE L& HYER,
3.9.3 FE/KBi#R upper confining bed
BKBETRA AR .
3.9.4 FR/KJEMR lower confining bed.
EKBRBHEKE.
3.9.5 AESES/KEEE thickness of confined aquifer
ARESKBEHBKTRRZ M ELER.
3.9.6 AEAMICGL) confining water level(head)
ML KUBIERESKENENEHER,
3.9.7 BKERRH skylight of upper confiniing bed
AREEKBZRREKZ ST L.
3.10 WTFAKEREME
3.10.1 HTFK# %8 %&M condition of groundwater recharge
BT AHHERE LT HEEERRAR EES,
3.10.2 ®K¥b%  precipitation recharge
REKANBHEH T KRR,
3.10.3 B4 KH¥A  condensation recharge
KEBEHRENK, THEHEM T KEEE,
3.10.4 #F A% leakage recharge
A RBLASE KB R EATERHANTRE,
3.10.5 #F/KFMES surface water recharge
K OKE T B1E DU 40, BB KA TR E M KRR KL 2, il RKERNSE
FhEEH TR .
3.10.6 M TF®M underground runoff
H1 4 44 IX 1) HiE M DX i 3 R K3
3.10.7 #uTFAKHEM groundwater discharge
BTFKAEKBPURE TR THE RS —EKBEPMERE,
3.10.8 #45IX recharge area
KB HBHBEREMBREZ KRB RKEFEABIRHHBE,
3.10.9 #BWKX runoff area
KB T KAHAREHFEXYREHE,
©3.10.10 HERIX discharge area

5
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3.11.

1

.2

-2

)

-3

-3

-4

-5

1

3.

KB T K SR R T .
SRKH KR
R spring
HF KRBTk .
EFS#  ascending spring
AREKHRRBL., WTFRESKEHEAT, EAFRHRKE.
.1 WER  fault spring
T KA EHR N EREIR .
FTHHR  descending spring
WTKZEAERE HREmEYAR.
1 {84R erosional spring
WA SRR IE & KBETERE R .
.2 MR contact spring
1 FHIE DR, B &K EMB KB R R R .
.3 WA overflow spring
L KR AT B KRR, s TRKRARME R, Bk R s R S R R .
BB (FEWFR) suspended spring
B EERKHG, E LB MERE L EAEAR.
[AIBKSR  geyser
JEI S TR D7 R 2 BRI R SR .
LB R pulsating spring
AR ARBRE S, & FILRER, R — RN A RE LR R.
JK TR subaqueous spring
HEKBUTEATRENR.
#" R mineral spring
TKHRATE L.
# R cold spring
KBRETETFHIRA R

.10 &R thermal spring

KB K TR TR T3 R

.11 ¥R boiling spring

BEASTLHEE R REEL.
2 ZHMAIR  complete drainage spring
HEME SR B P £ 30 T KA AR

3.11.13 #AHEHEARR  local drainage spring

HEBER IR PRS0 T KRR

312 #FKIKES AR
3.12.1

3.12.2

3.12.3

KL FE &M  hydrogeological condition

HF KRR 2 A7, AN | BRI HE I S £, K BRI K B R LB U R R SR ERR .
KX E X hydrogeological division

F3 R B APRBE R R HOK U R & 2 RET R 4 WE T 3RE.
KIHURBE ST  hydrogeologic unit

BEG— R MG BR . HE R T KRS,
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3.12.4 T ARERMS grpundwater occurrence
KB KA RS K E S R B,
3:12.5 HTK&EH# groundwater basin
BE—MEKBEFETHEKEH, BEHE LT MK SO R IT.
3.12.5.1 ZEE/KEH confined water basin
DU EE 7K R K 4 6 K R G s it e B A Sy e 2 A ot T K s
3.12.5.2 #/K&H phreatic water basin,unconfined water basin
TR RA TR R R, RAFEK R T K&,
3.12.6 HMTFKESHK groundwater system
HAKE KEBA . ZERGEMRTKELRTRAAS.
3.12.7 R spring area
SFUKA 3 TILKEE .
3.12.8 #TAK4 K groundwater divide
T KRB L.
3.12.9 HTF/KMZ groundwater network
Hy 3R 3 5 RAE A B 8 K BUBR T LR A W R AR BB AR Sk i hg ik
3.12.10 A% &K#hBe  karst water-bearing massif
B AR R4 8 AR A AT P B £ 4 L B TS K AR BE A A TR K
3.12.11 AHBHMTRE  underground river system in karst region
A —miKEE , i 20 R SR A S TR
3.12.12 E¥WBRIZHANF  concentrated zone of %(arst water flow
ERRBPRAERSKERE KR M.

4 WTFkFHE

4.1 FARMFAER
4.1.1 ZHME porous medium
BEFEARETTERPEIHARMARES WEE - R EB U KEHSNER.
4.1.2 fLBArH® pore medium
WAERAERETERFZIHARER,
4.1.3 ZHABAFE fissure medium
BARAK LR ATEL PEHHRRERE.
4.1.4 EHEAHE karst medium
WARE HRATERPZFHARILER.
4.1.5 ¥54rE homogeneous medium
EFERBAMNRGE—ER G 5% E. K% SRR S OHE, B 5 22 1847 XM
BHA K.
4.1.6 FEHSHMHHE inhomogeneous medium
BV SRR S A R T AL B AL AR B W4 K m s I S R EE Rk
BN,
4.1.7 WEMFE two-layered medium
- REBRAFEKR . TREIBEERTFOEENARNESSAR.
4.1.8 BRANFE layered medium
—BAE B EEANU ERAREBEE, ERRAAOH TS BEFARN S K.
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4. 1.(9 HEANH duel medium
— Mt B BB FLBR P R A R R L AR S K AL B A R R AN R
4.1.10 #mME¥EME  isotropic medium
BEHSHR SRR BN K.
4.1.11 HBEREHENE anisotropic medium
BEE SRR R &K R .
4.2 BREFEARRFR
4.2.1 ZHEHREEBRER) darcy's law
FEZSANM BRI EBEEEE O S5KOHEEOELEX R e85

v = KJ
AH:K FEANAAMEBRY.
4.2.2 BFRWHRER forchheimer law
WRBRAKAIEED ESBREE ORBEREXLZNBEER, N

J = av + bv*
A F 6 h 5REMNSRERE X h B EHHE.
4.2.3 ERTHEGHER/REER law of turbulent flow
BT KEBEEE OSKNEEONTIREERXRNEE SR, I

v=K,vJ
R K AERZIHEAHBERY.
4.2.4 KBHIFEHE principle of water balance
BEBRGE—HBEKEF  FASHEZETKBEHKBEZ EZETHPKBHELE.
4.2.5 BHEMEE principle of flow superposition
AR QR K HF R T BRI PE— S8 8Kk GRAD B E N & 3 GE K
P TAE SR AY % sk Sk GRBD S LA A0 .
4.2.6 BHITEHER law of seepage flow refraction
R TKRA M FELHHEELE RN FERNRZRETH 8, ERARES FEE
RABNEYNSEBRBERRBERRR,
4.3 BWER
4.3.1 HEAKL pressure head
BEIKB PR RAE Kk RO BAKE R B R R 82 50K 3R, 400 L, B0

h = p/r
RFp AEB K ER» K EE,
4.3.2 #BEKL velocity head
EFKBHHFEA KT RA NS RER T h R RER AR B, 8405 L, Bl

h=1v%/2g
AF v WM T KERSRYER g NEIWEE.
4.3.3 WEEE piezometric head
HBEKBEPRAEEETAU EMNVERE DO SREENKLG/HZH, BHA L.
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4.3.9

4.3.10

4.3.1

4.3.12

4.3.13

H=p/r+2
KL% water head loss
T KB ELE P B TR ET AR R R BE S SRk BHH L,
BAL@BEHAKL) total head
BEKBEAHMNERE  ESKIMBEEKLZM, BN L,

H=2Z+4 p/r+v*/2¢g

BAMEES capillary pressure

HREFREMARPERSKMAE LHE 2.

EBHBFEENKLAE)  capillary pressure head
EEREEAEATHERMKERE ), HESTEHREEN o 5KMEEO R HE,
BHH L,

BHEMEKL capillary piezometric head

K P A HE T DA B AR — R Bk (HD B ﬁ%?&ﬁuruﬁﬂim HEHEE
F1K 3k OB RYOR, B

H =Z~—h,

B #EE seepage velocity

B3 7K B L B R E X B L K R T K B, BN L/ T
KA E  hydraulic gradient
K RIE 37 1 B AL B R K B oK K3 FREE.
Wi B’ cross-sectional flow
B (7 e [ PSR K B — K WP R T KK B B L/T.
LKW water-carrying section
EHFH T KRN EKEZRE .
b FKERRFE  actual velocity of groundwater flow
WK BB & K R K W A TSR, ST W B R LS KW iE B R ER, By
L/T.

4.4 BHH

4.4.1

4.4.2

4.4.3

4.4.4

4.4.4.1

16

B#E seepage
Wk Gl TR AR EEAAHFHES.
BiEKR BH)  seepage flow
ﬁ’@E‘Jﬁ?ﬁﬁ/f‘gﬂﬁﬁﬂ‘]*Wﬁ%ﬁﬂ%éﬁsﬁiﬂmﬂ(ﬁ HEAG 53K F AT B i
R GRAL BoK B Ay LA bR ALK AR = BR 52 3h Y 3R BR K BiE  BF 5 & 2K A B e A
ioBESe )ik bbbk
B3 seepage field
B E KB o R 2R KR
WK flow net
B A AR SR AR P, & REESRARERM,
WLk streamline
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AW R TR R SR M. R EE - KR E5ELARSH T AHES .

4.4.4.2 SR equipotential line
RSB S RITER AR,
4.4.5 %KL equipotential surface
B WY KA AR SRR E .
4.4.6 SHBEHEL equidrawdown line
B WX 7Kk ORAD B EAR S S ETE SR EARMlE.
4.4.7 P& ) cone of depression
By 17K CHEZKO T 78 SR IR R A7k 3k GRAD TREX .
4.4.8 PEFEMZE  depression curve
oK A& K B K T 5K MR e 4R . XTI K Rk B el R .
4.5 HTFKIBESIFESLS K
4.5.1 HTKEHRE
4.5.1.1 BEH steady flow
-8 WML A 1] Y K 3k | 98 2 6 B T R R B A ) AR FL g M T oK aE 30 .
4.5.1.2 FBEH unsteady flow
Kk BEFHEST B HERKEN BRI TKES.
4.5.1.3 #FBER quasi-steady flow
A, MK L BEES H A LA F KR REEZES.
4.5.2 HMUTFKREE
4.5.2.1 E¥ laminar flow
KRR M AR S BB REEUTEATHRS.
4.5.2.2 ZER turbulent flow
KBARMELIRS, BehibZ2 AN RE .
4.5.2.3 BE¥ mixed laminar-turbulent flow
TR PR RMERE AR,
4.5.3 #UTF/KKRAEE
4.5.3.1 —#EW one-dimensional flow

Kk REFBRERNE M RFERE KR, HEENREG 08, REEFTHK

o
4.5.3.2 4 two-dimensional flow

Kk RBSSHEREHA LR KR REFR BT AP0 R AR SHR—E R

T 2 TATHI KR
4.5.3.3 FHE 4% Two-dimensional flow in plane

B B 7K R B A B BT A A
4.5.3.4 BIE _4k% two-dimensional flow in section

BN EERES BN K FREESBHARN 5.
4.5.3.5 =% three-dimensional flow

Kk RESBHREREEEH A LR LG KR,
4.5.3.6 MMF saturated flow

TE 2% B B MK FERE I & KA BUR B B KL
4.5.3.7 FEMWMAE unsaturated flow

EERREIRBKRHEN A HP BB ERE RERKR.



GB/T 14157—93

4.5.3.8 BSWH uniform flow
LI F 7K 3 BE W /NSO Y AR R R R R KL
4.5.3.9 dEX5H  non-uniform flow
i A KN B K TR B R A AL A
4.5.3.10 LA multiphase flow
FEB W I I S5 FE R T R P R L L RIR & kR 0
4.6 BLE
4.6.1 HIC point sink
BEKRL—EREMNE I WR R E— S EEFR IR
4.6.2 K point source
BEKAAEAU —EREZHSREMAR L R ST,
4.6.3 ZRIC line sink
TP FRELAFREN SLTARNE.
4.6.4 2RI line source
TEAFHRERAFREN BB,
4.6.5 T surface sink
B AR ERNAFREN RCARYPHE.
4.6.6 W surface source
HEPE N FEREXAFREN SEARNTHE.,
4.6.7 W5 image method
FIAE S W R, 4 Mt T K R RS — Mt Bk . MERURMEA SR IE
B, BURL AR X BRTE , 2R Y 75— 00 R B B AR R 9 R e B SR R BT R R
i TAERY, (RFRFK R &4, R U BRI R RAFLROER.
4.6.7.1 FH real well
SRR (K.
4.6.7.2 HH image well
BRA R EOAI, AURBFLRMIEN.

4.7 FHAXE
4.7.1 5E%¥H completely penetrating well
KB BEENTKBHH.

4.7.2 de5e®FH  partially penetrating well
RBFENGKBESHABHBERTEKBEHHF.
4.8 FHRARESEHE
4.8.1 —BEx
4.8.1.1 EAB T gravity drainage
ETESKE P HAKRHAR, ERPHKEENER THETMER T EKBERTFHOAR.
4.8.1.2 HRAKFEAK) delayed drainage
WK EKE K KL TS, H EFHEENESHFENKEBEH LA AL.
4.8.1.3 &KEWMHUERIL -elasticity release of aquifers
FEEKB K, BEAKLCKED TR KMEHRD, BRI RN A8, 48 2 FRER
AR RA KR,
4.8.1.4 ¥ leakage
ERREKBZ MEEFEKBEMALZN B TRMAKL SN EKE@EFEKE K
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SO EKBRBM AL,

4.8.1.5 MERLE leaky system

ERWKF T, HEKE FHEKBEHNMBEKEFTHELH T KRR

4.8.2 FREALR
4.8.2.1 FEMKLKX  dupuit formula

4
4

4.

.8.2.2

-8.3
.8.3.1

832

-8.3.3

.9 K

.91

.9.2

HFKFHFHANTFERERAOR. HBRERGE . SKBERY R . & 1 EH . HE KT8,
WTFKERBREE  FERWEE, A FRERE H T /K KO R KF s KR A R
I EKLBR  FKBRTURREK, TRRAFE.
#ZHr /AR theis formula
WRAKREALGTEHERER AR, HREZGREKERYR,FE, & mEHE.2KF
FoRR A A0 s o I AN S T /K B R BE 305 A0 88 8 L ARAL A KT8 s SR AL B D
MR A AR jacob formula
24 5 K H 42 IR B ) B/ T K ] (O3 S (u=77/4at<C0. OB, I A R BTE
&R
By K SCHL R 200 — ROT 82
PREi 2 (BL 42 5)  type-curve method
A 7K 0 B0 2 i ik 2R 5 B 0 il 2R AY DT B , SK AR K SO R B 30 — Rl AR k.
HEEMEY:  linear graphic method
e Fea AR b, B KRB Sl R S B A EBE R BK U RS E
Tk,
#H a8 inflected point method
F 9 2 5 A AR 1B E)- PR IR B 2R 45 A B R IR A AL R I R F A 2K R R K
AP BKABHRE AR —FEE .
ORISR
%:7%%E  specific permeability (intrinsic permeability)
EELAFAESGEFRABIHSH,. RHERSHMEEX, MSRELX. BHH L.
BERBOKHESEE) hydraulic conductivity
FIEAAEARINSE . HYWHE K ABRE R 1 T KENMRPHEERE, BHA
L/T, RESARMBEENERE X,
BoKZ¥ transmissivity
FUEFGKEETEESKEHNZH. HEFTEBERRISKBREENRA, BHH L/T.
B K BB (ALK EE)  specific storativity
RIS KEEEKBD ARG BENHISH . KL ORAD B —4 B Ar, BAL AR
KB EHEKR FEF (SR KE . BN /L,
WK BB (BKEB) storage coefficient
Kk GRAD TR (B LT — AL, WER BN — MRS EST S5 KEEER ke
BRI HIKE,
EHESER KA EER hydraulic diffusivity
RIEAERKBEAKLTBEREEN S, HEASKERSCKRR E . 44 LY/T,
KOHE S BB OK Y BUEED) coefficient of water-level conductivity
RIEBAKEKBRKUBUEBEEENSH. RESTSKRESEKEWLE. BN LY/T.
I EH  leaky coefficient
RUEFFEKZEE 0 LERRFEKBEEINSHEHBEKRLETEKBEZ KL EE K —

15
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4.9.10

4.9.1

4.9.12
4.9.13
4.9.14
4.9.15
4.9.16

4.9.17

4.9.18

4.9.19

4.9.20

4.9.21

Apfiet, BB ERBEEKZREANKE. HEFTEREKENEEEBRARSHEREY
LAl B45 1/T.

BREH CLBRRRE)  leaky factor
ERFEREPRERWEANGEE SR EEMKEKENTKRENEEKBZHBEREE
X, HEAEKBTURRSEKBH R LR, REFAKERART LY.

B= YT/ /m" + K'/m"™

KA. T AMKEGKBEFKEEK K'AF AT ERBEKBHBRE SRR "5 5N
W ERBEKEEE.

B T-E¥  factor of drainage

REBKEKZERENAKERNBY GTEK B = VT/ /0, BRHL.XH,T HS
KER e HEAKE o HIERIBHAEL.

JERHEH  delayed index

ALK &K B TR 45 7K BN 3 i e S b P A 38 47 . — e i, BB 153 1/« EE S KA R
FARLBE I /DT 38 K, SESR 40 7K B R R i i e 2 i TR SE 4

W24 radius of influence

MK HZRE R ARy P ER, B AL,

AEEFTEE  limit of recharge zone

TR RBBRRNE KB PHKed, £ LR HREARKFNBTKERE.

KA  interference added drawdown

TR KA, G5 LKA TR S AL RS K KL TRz 2 B b L.

KM  hydraulic jump value

HILHKE HESG HoK R E BA R L,

e FRHE  critical velocity

WE B WA KSR, BN L/T,

FEIEE  reynolds number

HprkREBZRMEBIORSHIER. REXEHNREDSHE IO E, ST REERE
() AKX TR TR (D BIEH, 53 FAGESRBRR OO RR I, I

Re=v+d/7
#H A1, Re HEWHE.
&7K#E moisture content
TEARRFIK I o B TR A B R BT & R B KRR L AR B R K LR 2 B % R L BRpR AR
EKE,UBBEERH, RERESKE,
JFEHMBEREERKNIESES  unsaturated hydraulic conductivity
CERUKREDIRGTEHENEERY BARIL/T,
JEMAUKFET BEY  diffusivity of unsaturated flow
FHRIEBRMEKEBET, B A CHROIERMKRGORE. BE DV ERABERY
K 5 ZHKE CoMIE.
BQIZEKIE  specific water capacity
AR B BB E KL GO TSRS B EE BRI E R B RNk
R, H
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4.9.22

4.9.24.1

Cowy =— dw/dh,

DFTEEY  coefficient of molecular diffusion
HREEZANMF RS TV HEATEREBENHER. SANMEFHNS TV HEAR D=
AnDy BH D, AP TUHAR HESTRABRRKESERMS TE RS TERE
BRI I BB BOR B sn BT RIGTUBRIE , A h A R R TL BRI 25 i K AR
PR AR OK IR ES)  coefficient of mechanical dispersion
REERFZETEAN TP HBEKFZIHHTEMERT B, REO)SKEBERE
B @ RIEW, HS 8 BEBR K /PISAH %, B

Dy, = Av
K2 HRAEEA TFHRERAH S EHBH .
KN FIIRECREL  coefficient of dispersion
EMEBERELZAN R P T BHONBREEABGESH. HEODSETHFIHER
(DN R (DO Z .
WEIRBER  coefficiont of longitudinal dispersion
KT B K SRR S (DY) .

4.9.24.2 HEEWH A coefficient of transverse dispersion

FEHT KB B LR HHERRBDD .

4.10 &XKBHF
4.10.1

4.10.2

4.10.3

4.1

4.11.

4.11.

4.11.

L
1

1.1

1.2

-1.3

.14

-1.5

-1.6

%7K AR  permeable boundary
BEERTHNEKELR.
fE/K#1 A confining boundary
BEERENSKELR  BREFTRKIBEGERBDETEOLR.
Fi#EKiBR weakly-permeable boundary
R - ENBENEBEERBN S KELR.
TR IR B
¥ RRE:  method of mathematical model
W& KA B T KBS MAM LR WERED M RB .
AT analytic method
R R B TS E T EAR BB RITHER L.
¥  numerical method
BT R R RS TR R F I R EAE AR ES RN AR R THES.
HR L finite-difference method
AL RS TR R ERG TS,
HIR¥ILE  finite element method
AR 43 AN E S R 0 B A R B R — s, B R TR AT i
TE&HMBTHE.
HhFILYE  boudary element method
WRBARH S RE TR, IARRRG B AZE BEBRE S LARTR #
i sk th KA — SR BHBE T A .
EM&MHE  definite condition
[COmRloE ) g ibu b S SETVE R
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4.11.1.7 #EE&M  initial condition

TR B 2 B H K R R BT R R .
4.11.1.8 #BAR %M boundary condition

BRI ARSI REIE DR LSRN,

4.11.2 YHEMAE method of physical model
— BRI T ABRMZEARRMYERDN F . R MG RHYEIEMEA, 5%
REEYHEREHBE T BMR MR E. MR EERE, G —Frk, RE#®
PR B A B AL S,

4.11.2.1 BDEBRBEHM) sand tank model

ERFANRA RSP RFRERE. SRR FYEN B AR —F Ry,
4.941.2.2 BB electrical analog
FRABRGTRT KK R . BERBIEFRENSEG PR ER . FHE
REACHFNBEBENTHER, BB FORBERN SRR . BER T 5
S EE A I R B o ) 4 A
4.11.2.3 ESEFEBERE  electro-analogical model for continuous medium
B ER A RS A ROE SN A R, FEEL M T KR EEShEE,
4.11.2.4 WA electrical network model
6 1 P B AR F B T K R A0 R B B i vl L v L R R 2 A8 DU %y R, v
BABE TR TR EE MR- m AR M ERE,
4.11.2.5 BRAEREEIE CREEE R AT ERD  Parallel-plate analog
BTGB A7 4R e 7% BR 8 ok #0049 0L 30 5 AL R AT B R 3t T /K B A (0 A JRE o SRR A
PR .
4.11.2.6 W membrane analog
B LB A B i oK% I 5 52 0/ 7 3 R AY 7% i VB 4 AR B , ZE DA R R K 3L A A B E
SR EEARE RS KR T KM RE SR .

4.11.3 BEBAMI  mixing analog
— A8 R BT B AL BB AL 5 e 4R B A BB B B T 2

4.12 #TAKHE

4.12.1 H#F/Kzh#&E groundwater regime
EEMEARGEEEZW T, TKAKEL KR JKIR B AL 25 S E E R 2L T4 i
KESHEEKDE.

4.12.2 HTF/KEREHZAE natural groundwater regime
EERXRERGESEWT M TFARMKE KR KR BALE RS FERRA T T
KRAFEEAETHENZER T, A4 B KRKRBBMEREKKRIA.

4.12.3 HTF/KFREE groundwater regime under exploitation
FEHATFRFEM T KM K. KR KB EAFERSERME AL, W50 58KIF
RBBMAEKFRDE,

4.12.4 WTKHNBERE element of groundwater regime
Bl e ] 2 AL A 3 K K B2 OK 3k K B KR R A S S R

4.13 M TFKSHIABMBE SR genetic types of groundwater regime

BELEB T RITHEFEERTHIE. TEFEA-ZERA BA-BRA KCHEL B A-
R R EEHFHRAKE AR S T RSB RELA,
4.14 TS
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4.14.1 T KBASWM groundwater observation
WK TKSSER, RBEANRENR I LSRR — W B BAEARER
FEAT A TR R R T AR
4.14.2 HWTFAKAIGEM simultaneous measurement of groundwater level
o 92 X P9 649 S L 22 ] — Bt ] HE 4T 7K (0 0 B 5 DX {58 25 B 38 T oK oK 2 9 43 AR BE , 4 il Bk — B 221
A3 T K S oK AL 2R E A T KRR B % .
4.14.3 HT/KIFREBIFHE investigation of groundwater withdrawals
BT BB K A T K LR RE B, il Tk R S T KRR R Bt
RSN RN EEMSE T TE,
4.14.4 HTKBIEBM prediction of groundwater regime
R T AR Tk S AR, RARRITE %, Bl 4S50 T REISMHELRE.,
4.14.5 HTFKYEMM groundwater monitoring network
HEEBTORKOKE KR AR MNIE I BN A REN S R — b TR
0, ey 2 A Y P48 B D 3t TR K R
4.14.6 HMTF/KEMSEE groundwater monitoring frequancy
3t F 34~ Mo o5 B8 or B[R] P90 B R B
4.14.7 B TKEMFEE groundwater monitoring density
AR A R RO
4.14.8 M F/KER ML optimization of groundwater monitoring network
E—EMAFRELEN, W TRKENFENEENREHRS.
4.15 HUTKBIBFE
4.15.1 M TF/KEEFEEE buried depth of groundwater table
A Hh 3 T 2 TR K K T SR K B,
4.15.2 HTFKAK{EABHE amplitudes of groundwater level fluctuation
FE-ENBTAKEMBERESB/MENEHE.
4.15.3 HUFsKKDOE FREBZE  rate of groundwater level decline
B {7 B ] P R K KA R3O TR .
4.15.4 HITKIIELIER fluctuation cycle of groundwater regime
T KNS BRI R A R .
4.15.5 MiTF/KFEHKLE average groundwater level
FEHE— XL B B Py, 3 T KK AL T
4.15.6 M TF/KE®KA highest groundwater level
FERE— W BE Py, T oK KL B e
4.15.7 HTFAKBRMEAKA lowest groundwater level
A IR Bt B P, T KK AL R AR .
4.15.8 HUTFKAKDLIAEZhH  fluctuation zone of groundwater level
—RAE LT KA KR LB KRS KA S BARAK ML Z A EA KB,
4.15.9 MT/XKEHBMER curve of groundwater regime
R LI 5 e T 7K 3h 25 0 Bt , 44 1 B b R KK AL L U B K R oK Ak 2 R 43 B B 1) AR fL Y
HhZRME,
4.15.10 "% /KCE  streamflow hydrograph
PO R A AR, R — B W T T L B B R AN BRI ERSY
4.16 H ROk
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4.16.1 #MT/K¥E grbundwater balance
HE—HEX(FKBIE—SHEBER, BT KNI ABESAHER B T KEERYTHE
Z BB LR,
4.16.2 KIHEEE element of water balance
KRKEHGER, ZHERECFRELRY LK.
4.16.3 K HFE  equation of water balance
EE R E-HBEHRAOSEHAREMSEHERLRANZ2HESTHENHRKY
EHERGBARAXRER. BRKGERANTH L HTRRH R,
4.16.4 #F/KHEH T  equation of groundwater balance
KRBT KB EERATIR L H TR R H B,
ERREAE-RBN, E-SKBERTAKEHARENEERHERINZ BESTHEH
WMRMA T KEFENTBARIRARA,
4.16.5 ¥#X balance area
TE KM 5 oh A A CAR o, Bt #00 J — e LA B A W) B i 7 # K SO R 8T
BB
4.16.6 3 balance period
K T BB
4.16.7 IEX# positive balance
FE—HEHEN, SHARRT B HERNHKE.
4.16.8 MY negative balance
KB, B A B/ T B IHERRKSE.
4.16.9 KM water-salt balance
T KA KBRS AT IR e R . BEERRKSFHHRASZ —.
4.16.10 HMiF/K¥J#3% experimental field of groundwater balance
BROERRENN B0 T RKYEERN AR,
4.16.11 A BHEM lysimeter
MERKASR BKELBMELKEN - TRE, ZXEELIKESHKEEH
R AR AN G R R M % R IR AR K B 5 B AR IR T A .
4.16.12 Z@EMEE zero flux plane
EOSW B KSR SR KU B R R K ER B E
4.17 HEHHE
4.17.1 BEKABE¥  infiltration coefficient of precipitation
— AR K EAAE AR EREKA B AR TR RS SRR E.
4.17.2 HEBEIEE  irrigation return flow rate
ERMEB L ERNARTKNESEBAKEREZL.
4. 17f 3 BK#FHKE  evaporation discharge of phreatic water
WU EFEE B EEW RSH KR,
4.17.4 BKBBIEKIEE critical depth of phreatic water evaporation
EKERE L KEEBREE, ERFREUTEKLTER.
4.17.5 B MHEKE effective precipitation
ERX—-BETEE N, B NS S T K KR,
4.17.6 FRAKFRFBEZRE instability ratio of spring discharge
E-wB—ERRERAESR/MEYILE.
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4

4

5

o

7.7

S17.8

-17.9

-17.10

7.1

-17.12

HBEBILE  variation of groundwater storage
EHHX A, EHFHYELEFHRAMKEEDTHRNESKE. EBFUKBEE (« AT
HoH S o BB HNERWAKE, or BYEHIKAEELAFHE,
KEMBKBAME R precipitation infiltration rate
KEEAEL B AL TR KE.
HE KB AL R surface water infiltration recharge
HFKGE N B AN KA KR,
WTFKBRFEAR groundwater inflow
HT KA 2 R A X AR,
WTAKBRKHEE groundwater outflow
TR R R A K.
K HE groundwater overflow onto surface
HEX AN EKE M RSUR BB R M H R KR,

.18 # T KEIEE groundwater data-base
HMARBENMMEENRECAE LSBT RO KR B MERHER, FEFEN TR
R ACHEENEERS.

.19 HMTKEBESK groundwater information system
KR B BRI R IR AL, WA PRI T KSEHEASEEENTEERRE.

k3L
1K

HER1LEE

SO BRA 2 FE R

7Kik%  hydrochemistry

BT R ARIKAL S B AT 9T I Ar A A AR R 2 8.

WK FEYER  physical properties of groundwater‘

WTFKMHEVBE B AR R SR B SRR B,

T AR S chemical constituents in groundwater

BT RKREREFEDRZ BFK. BREET. AR FIW .5 BREUERCERSE.
FERWEFA  kurllov formation
EUEESPREREZREN KB LERSOERMARN T E. BRRN:

e _ BB T (meq % >10% & 1 KEUMFIA)
BT /L) SRR /L) » TR /L) = g e > 10% 1k KEVMIA)

DB, AR P meq B <<I0UBEFTIAN, HORFR, 4R EH AT H KB (TCTMBKER
@L/s),
K SCHERALZER hydrogeochemical process
E—E BRI EIFEE T s mais F K2 AR ER R R,
KEVER hydrolytic dissociation
BTG EAEEER, AT U HET  KEHE TP ERTFRANTRE.
BHEEA  lixiviation
WTKEHERAEER  BERF B TERSHEAKS, ARG YRR ER .
EEWYEM  evaporation-concentration process
T KBERHER,FIRAK PR R, KPR, L.
BEYEM mixing hydrochemical reaction in groundwater

PR R LD LR A K Z T A IR A (IR K L S R R A BRI AE A
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5.1.

5.1

5.1

5.1.

5.1

5.

—_

5.

—_

5.1

5.1

5.

—_

5.

—_

5.

—

5.

—_

51

5.1

5.1

51

51

5.1.

5.5 MHETFAZBRMIER cation exchange and adsorption
WFKGEAMEER, AABRETRMYEEFHRKIEETFESR, HEKEERS X
EREHLE.

5.6 HWiBRRYER decarbonation
Eﬁﬁﬁﬁvﬂiﬁ%ﬁﬂ‘]ﬁ?ﬁ? yCO, HKF& i, HCO; & £ W B MR E: TTiE M
T,

5.7 Wi#BE1EA desulphidation
EHABREAHEFEFES  RREZHIYMERE R, 8428 8 H.S f1 HCO; By 4:%
LR,

5.8 MEM(EDMER denitration
K BEAMYELRBEEAT, M BLHEREMMRE, BEHEEhANTE.

59 ®WILYEM nitrification
HHRSBr= R EMABEERT  EEELERTHBREMHRENTE.

.6 AKx#ER{LEFIFIE  hydrogeochemical environment

TR M T K P A BT R AR AR A BB P SR S 1

L 6.1 KU ER{E#IFIEEIR  index of hydrogeochemical environment

R S BRAL 2 FF BHE UE BAL A AR HE
6.2 JKEagik stable range of water
HREN 25 CH—ARKER, LA £ EAR. B PO,=1~107"°PH,=10"""~1
TEF A 308 B, A o B PR K S AR O, B H FRR AL & H,.o
6.3 WT/KAEW ratio of ions in groundwater
KPR LENBTFERZL. WIEFEIITH T KERERHEEKE.

.7 KorHERik2H  hydrogeochemical zonality

T KPS BoK SO BRI SRR AR 1R S R 2R B L A

7.1 KO HiIERAE2EIK 43 horizontal hydrogeochemical zoning

K s A R A B AR T or 1) R AR SR

7.2 KoUHER{LEFEE W vertical hydrogeochemical zoning

T KA A Rk BE YRS E R R IE A AL B AR

.8 HLT/K/KEE groundwater quality

T KRR LMY R B,
8.1 HT/KAMpHE pH Value of groundwater
ERREETRENATIIE. BER® T KBRBENER.
8.2 HEALEJRH(I(Eh) oxidation-reduction potential
ERRKFEFREN A EE, RER T KEW-BRED TN,
8.3 HMUF/KHBLE alkalinity of groundwater
HFKPRESBRRIEANERRE . ERE. . SELY . FIBRAHCHERBRBREMNEEE.
8.4 HTF/KAEEE acidity of groundwater
HWTFKPRESERBEANFELIR U GH AR REBEREMENGTIREFNLES
#.
8.5 HUF/KE BB tatal hardness of groundwater
Ruth TR RS AR, HEN S .5 5. 8. EERmR AN TR ETEKD
B EHREM B R, D mol/L 8 mg/L KR,
8.6 EFHITER (BRESILAERF) temporary hardness(carbonote hardness)
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5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

1.

1.

1.

—_

1.

1

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

-

—_

—_

.8.10

8.1

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.22

KR RAETENE B THE.
FKATHE GERRMIEME)  permanent hardness (noncarbonate hardness)
KE B RE T KIS SR THE.
MBEE negative hardness
KTFEEENHE.
KBTI E F B A SE)  total mineralization degree of groundwater (total dis-
solved solids)
KEREEF. 4T HEDHER. HEST—FKN# 105~110C, fXKLBPERRT
pREER, RETH.HETEMEEHCO; 82—,
B EE  total solids
KRR AR E k> B,
BB GBEY)  suspended solids
AP RBIRHRE BT AV Y SRS T K Y TR e Bk
HSRE (KBS specific conductance
HHEHENEN. RERBKPETERIERZ—.
HRITEERTE) common element in groundwater (macroelement)
WEAKPEE N, SHE, FRBEL, IR TR EBRR LB ME AN TE.
HETR microelement
WK BB, TR, & BB EALFE TR CEN AR E R T KM 288, HER
T3 T K — B BR A U T B
@t —E AL corrosive carbondioxide
BT B IFRE S RS R R e ALK
Wt —E R free carbondioxide
BT KPR a8,
BREMO) dissolved oxygen
BRI KPHRER.
T/ HE(COD) chemical oxygen demand
KE—EXET, HZBUFEMFEHEINDIHENER.
H i ES B (BOD) biochemical oxygen demand
HBEFEEET KT ADEEMEY BN E e RPN B REAR.
44 residual chloride
WRKFEROHESA ASHEENEHANEK. HEREKAISERLADEE. 22
—ERf MG, KPR AN ER.
KIGE IS  index of coliform organisms
FIKPRBERRE W
HEE B ¥ becteria amount
—ERKESFENEREH FTERE HEOHAELE.

.9 HTFKIZFEA  chemical type of groundwater

HE T KA A T B 8\ AR E oK PR B R B E T R R Y BE A
KANBIFBRAS (WHE TR S BB — S YRR 0T KL,

-10

-10.1

T KKEZRA  type of groundwater quality
TP EHAM G S BTN LA B MRS HARRE,
HF¥R/K  fresh groundwater
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5.1.

5.1

5.1.

5.1

5.1

5.1

51

5.1

5.1

5.1

5.1

5.1

5.1

5. 1.

5.

—_

5.1.

5.1.

5.1

5.1

BALE/NT 1.0 g/L M F K.
10.2 M TF#MAK weak mineralized groundwater
BELEE1.0~3.0g/L Z AT K,
10.3 MM FM/K middle minetalized groundwater
B LB 3.0~10.0 g/L ZIRIAH T K,
10.4 HTE/K salt groundwater
BB LB 10.0~50.0 g/L Z [AAY# K,
10.5 #Fpi/K underground brine
BFLE>50.0 g/L T K.
10.6 %K saft water
BB (CaCO,) /M F 150 mg/L K.
10.7 %K hard water
S (CaCO,) 7E 150~450 mg/L ByK.
10.8 #®#EK hardest water
BHE (CaCO,) KT 450 mg/L B9K.
10.9 BE¥EK  acidic water
pH E/NTF 6. 4 By7K.
10.10 4K neutral water
pH {H7E 6. 5~8. 0 Z A K.
10.11 Btk alkaline water
pHHXT 8.0 MK,
10.12 #TFHEK nutritive groundwater
MERGRKTF 10~15 mg/L K.
10.13 H4t#E# T  radioactive groundwater
BEHEBAT 111Be/L REFEKRT 1X107° /L S & B AT 1X10° g/L HH T K.
11 KFEHR#E water quality standard
B R M58 25 B K R HEBOK W BV BT AL AR R A A R P R B R .
12 M F/KEPEM  evaluation of groundwater quality
WAEARE H B %, 0 i TR B AT BT 9T . fE A PRAT

L12.1 WRYEA  boiler scaling

KEBE KPS —SEF LS WHEE R, K TR R BRI
12.2 #£HW/EH forming process
Kb EFZEZNE. Hi. FNBRAMIRH, MG EKEER —ZBERKNIER.
12.3 JMEM4ER  corroding process .
SKEH T EAKPHEERE . IFREAM LK. R CO, M HS URELREHMRL
B ML AR B o A S T R R B M R )
12.4 MF/KEMHE  corrosiviness of groundwater
TR LR BEIRE S . SR CO, HKBERRERLPTHESRTEREL
HAf#. K SO £8F,S07 W HRELEAARBERS, ARk EREELKR, R 1
WA RN RRER .
12.5 HMAB(K,) irrigation coefficient
WA EERKRNERZ —. ERBWRNER REMETF . AETHRRRMEN &
&, RHARZ2BAXTHETE.



GB/T 14157—93

5.1.12.

5.1.12.

5.1.12.

5.1.12.

5.1.12.

5.1.12.

5.1.12.

5.2 K

5.2.1

5.2.1.1

5.2.1.2

5.2.1.3

5.2.2

5.2.2.1

5.2.2.2

5.2.2.3

6 BB (A) sodium adsorption ratio
N RAERKESRIRZ —. BEEHRNLEBZWMESEER. HHEARKXRN.

YNat

[rCa?* + Mgt
2
7 #%E salt damage

FEHFNTFERNT R LR EE.
8 BMEGRTE) alkaline damage
FEERBRINERRTRIEDR T HOBEE.
9 LT  salinity
KERERENER. RESTRLANARANBARESE.
10 BE alkalinity
KERERENIER. HESTERRANBRRANEESE.
11 ##E salinization damage
EHRERT 10, FAREFEN, LIREDRRA, RIEYIR B ZEEMIEL.
12 4%&f/%E synthetic damage
K EAS SAESHOEFRS SHEREARSREDN LB ENEE. K62
EEREAVLE /LERERIFN.
BRI R T
K SeHiBRAL % #8B"  hydrogeochemical ore-prospecting
R T KA FE RSB AR SO R FE TR RG-S I NG A FHE R T,
A K SriBR{E 24 H"  uranivm hydrochemical prospecting
St E R RK BB TR S B K5 BoK U ERIL R4, A F AT %
ALk K453 ®  hydrochemical prospecting by pumping water from bore-hele
SE A 7E AL P HEK M T K T R S B SR IB K SOIRIEAE K SO R & A
FIWERET G TE.
iR T RKALZ$F  hydrochemical prospecting in adic exploration engineerings
ERETRD, RERBUKFE RBKPETE S BEHRAKSCBRL 5, KT &4, F
RETEHITE.
JEEITH element migration
BT EAT Y. A0 . SE AYSEYREBRIM T KF, R T KEAEHT OEYR
W AR , B e R Ak b I vk B B B B R AR BT, BIR B A K 3 O SRR B L G D
E#BTHE.,
HERALE B EPE R P(K,)  coefficient of geochemical mobility
RETEAECHIRBRREHTKEBERBAEBR. EETRREFRBEKOISHER
FERBKHIZH,
TEFBEABKOUKTBEAEE) element-migration coefficient in water
N TETBENERZ —. BEREETECOEKNEMATREBETHTEM/O5EX
REATFHESERGN/I00ZE., AK TUEEFETEMKECENHEMNEBRHRE.
UUIETRE ZX(K,) coefficient of precipitation intensity
M TERIBHERE — . ERTEEKBERNENT RRETHEREm/O5REKEE

A=
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5.2.3

5.2.5

5.2.6

5.2.7

5.2.7.1

ERMKAETDPEZETENTSERG0/1002ZH,
HFKRTEH  ore-forming process in groundwater
HF KRR E S B B RK SO BR A F A b R ITR, E R AP KR,
K4 #,  water dispersion halo
T ke T KVEE T 9 P R K P8GR, 0 R Tk R R TR, T
DRSS, BB SR TKEEET 2, BWME By K 8.
K BRI FE R FRE  hydrogeochemical ore-prospecting indicator
ETEPE T, T KPREETIAS ¥ RSE BT, RFLMAEY R, 7 UME RS K
FEMER.
HER{L ¥ 2 geochemical barrier
WRPREERN, TERIBRESBRE, GTEREMHR. 2N/ NHLBERTR,
JKICHLERILZ R hydrogeochemical anomaly
3 TOK B F &Rt BRACE R, B B A S T KO BRI S REM MRS MRS
T"R'HE ore anomaly
TR A S RS R KB E RN .

5.2.7.2 7 HEUERFE) nonore anomaly (Pseudo-anomaly)

FFHEERIANERTEHKXBRIEFERE .

5.2.7.3 KAFERFTERX hydrochemical prospective mineralization area

5.2.7.4

5.2.8

5.2.9

5.2.10

5.3 &

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.5.1

5.3.5.2

2]

WRIFAK PR S AR FOK IR VR K SCIUR & ST & R A FIR X,
B SHEK FH EH B evaluation and interpretation of hydro-radioactive anomalies
W A A AT K e BT R B AR R K SOt BRI R AR M R E R SHT 8% FR
BT IR RRE.
KICHERILFE R hydrogeochemical background value
RKREUET BT KFRASHFHER,
KICH R FERHE hydrogeochemical anomalous value
RRFMT s FARARANMNF CRERBH A CHBRUFERETUXALGEER,
KX IR FFEBE  hydrogeochemical trace
R 7 S IR, T OK AR R A A B R A RIR B TR GIRE, Bl T KIS
H AR5 5T B B .
W R E K
£ EJK  suprasalt water
HEERT B EERPHBT K,
WK intrasalt water
BT KA B R P A T K,
HFAK infrasalt water
HEELTEUTESKERPTHBTK.
HBEH%K perisalt body water
B R sy Rt R R T K.
MWHK oil-field water
W KPR T K.
WME/K groundwater in oil-bcaring reservoir
EHFETFEWE R T K,
#7K edge water
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AR SR LMK,
5.3.5.3 PBHIAIZKCEIBEAK . WK EHK . BAFKD  interstitial water
ERT H G LB PR M S A PR R TR K, S E R BHE TR MR AT LR R+
HK.
5.3.5.4 JE/K bottom water
R F &R RERAK,
5.4 [FEfFEAKSCH A
5.4.1 FIfiEAR isotopic constitution
EFEMRER —YRPRAEN SR, ERAMEDRLEPHERMER, URTFEEE S
R AIERIR.
5.4.2 LIRMEKL(EIRFKL) global precipitation line
ERTWEN, AN ERALRAREANRERINLR, H Craig QIS H LR HH KL
itﬁ:

6D = 860 + 10

5.4.3 MXKPEKLGBIXTHLE) regional precipitation line
BFHERENSSERNER, B4R X MoK R A0 K 4008 T DA 2 B R B 2 BRW KK,
B oD 1 6'%0 Z MR RFFE KRR, BN

6D = S6%0 4 A

5.4.4 B deuterium surplus
FR—AEH—HEKENE AR RARRESREKRGBE, EXH:

d = 8D — 860

5.4.5 &-18EB(H-18 i) oxygen-18 shifting
DIREKR AR SFAETE-18 AR T BN AE,
5.4.6 M F/KER age of groundwater
T KR & 7K R o i S I B i IR (AR D
5.4.6.1 HUF/KAXTHEH relative age of groundwater
— AT KB RARY T 5 — D FRBE R R, T E MR BRSTEREAE,
5.4.6.2 HTF/KEIER absolute age of groundwater
KBAR T EKBZERTHEE,
5.4.6.3 M TKERKITHE models for calculating age of groundwater
B BEAKAFEEPACEEEBLRTREABENREE WEMETHH T KERWT
b7
5.4.6.4 WTF/KERSBEHECS ()] age distribution function of groundwater
R — AT P B R K A TR O R R
5.4.7 F{ESE isotopic fractionation
E—REH, ETEWEMLRUARR LESEFHRYREDHTHRZR.
5.4.8 [RIfIEMF isotopic effect
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5.4.

9

FAMEERAER, FBAMRRFACRLEYWEDE-LEMEY L ERAIR S, BRdit
B RN EMBR .

[FML EARAE  isotopic standard

Rz R ERAL 4047 TAE S, R I I B A A sk W v SRR o] LU Br B SL I B 5 AR .

6 KIMEMESE

. 6.1
6. 1.

6.1.

6.1

6.1.

6.1

6.1.

6. 1.

6. 1.

6. 1.

6.1.

6. 1.

6.1

6.

—_

o
—_

K
1

2

3

3.1

3.2

SO R A
KL Fh# hydrogeological investigation
S92 B —4~ 3 R 7K S0 R 2 R REAT R B SN E PO UK SO B TAE K SCH R W4 VB R IR
B KA RNETE.
KIgsK SRR regional hydrogeological survey
N R T KRR A5 B R B K T K RS BT SR A K SO R LR
H A CHFRIE  applied hydrogeologic inverstigation
MK, R R RS LS T E TR TR K SO R R .
KK SCHUFERIAE  hydrogeological investigation for water supply
oA TR K B TR K B BT 2R 4T B9 X 3 T K40 A7 3B B R KR K BRI Re
FEIF &R S8 KR ETIE.
e HAEAKKSCHERIE  hydrogeological investigation for irrigation
S A2l R K BT AT B % 3 T K 44 R B AR T OK IR R R & R K ST R
#h7 .
FIEM R K SCHRENE  Hydrogeological investigation for soil amelioration
J2 5 R R AL IR B A TR AR A B A8 7K T3 R T Y B 9 M T EA T K
LR TAHE.
XK HFERZA mine hydrogeological investigation
EWTEIKE, TR KERHFEIK, AT HB K57 RE T 8 60K 300 KK E
AT #97K S TAE
FEKCHR#IE  environmental-hydrogeological investigation
RHERRRBRANFRERET M T K G F RN BB, X ALMEmfER, § &
TR F B AR T K YEIR R P AN TR T 4T A9 K SO B A

3.6 HiFMh#E geothermal investigation

S RIS AR R L TF SR A AR T AT 6 e R SR K SR TR

3.7 #GR)KKITMERAE mineral-spring hydrogeological investigation

-4

-4.1

2R B R KT B 2K SO T 4% 4 R L BR Y L OO A T R AT A K SOH R B 2 T AR

W HKSCHUR R oil-field hydrogeological investigation

T SR S B A W ST SR R o R A 7K 3 R T T AT R K SR A

T K SCHB JR#EAF  radiohydrogeologic investigation

2 B K ITE LR A T LR, AT R TC R F RSB S R TT HE 4T B9 7K SO I TAE
KT HFREN B BBt hydrogeological investigation stage
HAEK S0 B AR H 89 E % RE R, 3K U B & TAERT R 20 TR B, A4 AifZE .
HE FE BEEHE.

KICH R A ER BE  stage of hydrogeological reconnaissance

FERA HEATIL K SO R T AR i3t X, S B AR B 8, B TR R S B 45 TR LR A K

SCHBUR A A — B TR RSO R £ TAER S RKIE R K SO R BB B .
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6.

—_

6.1

6. 1.

6.

_

6.1

6.

_

6.

—

6.

—_

6.1.

6. 1.

6.1.

6.

-

6.

_

6.1.

6.1

6. 1.

6. 1.

6.1.

L4.2 KICHREER B stage of hydrogeological general survey

25 2 B0 Ak K 7K SO R 2 12 3 30 T 2K VEIR 48 1 M BE TPA , Ay 3t IX R JR O 8 400 R B i
B, TR AR KR A K SO R A B B .

4.3 KCHIFRPEEBTEE  stage of hydrogeological detailed surver
FE AT B AR KK SO B 5% 4 » X 3t 7K T SR BEIR R LT ) A R AR 1 S PR R i (b XD
& B BRI B oK TR 3t B R S I SR AR I A K STt B A B B

4.4 JKICHLRBIIRP B stage of hydrogeological exploration
PN TR A K MoK SO R AR A, 33 3 T oK TR FEIR AR B R A VR4 T B TR R BB R B T
AT Al 7 A A 7K SO BR 18T B8 B b F K 3 S AR AL 3, K S A I s R B T R R AR IR Y
KT R 2R B

.5 JK3cHuFEM%:  hydrogeological mapping

X 3T b B L S L 3 T K BB Sk B 5 3 TR K SR & R b BRI S T HEAT A0 SR s R T AR T
5.1 MW & geological observation point
TEEFShHEAT VA i B R b K

.52 MEWMMLL traverse of geological observation

HEAT MRS R A o BRI T AR B T R U B MR E AR AR

.53 KorHLBRUMAMI R hydrogeological observation point

WE R SCHFAR A T ARXRBAMATELS.

.6 KICHIR4E  hydrogeological drilling

S BRAS K SOt B BT T AT A4 R

7 KRR MEEIE  hydrogeophysical prospecting
KT R K ST Hb B TRT R T 5 A W BEER L S R R S 4 Rl SR BT B AR

8 KICHKIRK hydrogeological test
K E BIFM K SRR ARG E KBS BT &R TE.

9 BREESKCHTMZFE hydrogeological interpretation of remote sensing images
RIEREBRER L EMZRFERBANSHEF ST RKOER.F6.283.KR. KBS
RIS R L BOK SO R TR R &M SRS HIE AR

10 KU FERIERR  result of hydrogeological investigation

FRK SO R B E MR TR BRI P B W RFH .

L10.1 KSR R ARG YE R firsthand material of hydrogeological investigation

Eﬁ?f‘iﬂfﬁ*ii&ﬁ@ﬁ%ﬂ%iﬂi‘ﬁﬁ\f?ﬁ;%%‘ﬁﬂﬁ\ﬂﬁyﬁ%%*ﬁﬁﬂo
10.2 KICHUERIA M report of hydrogeological investigation
7K 3x 3 R B2 25 B A TAR S RS 5 i 4 ) A4 S e oK SO SR A R SR (R 3B B AL L B ) Y SC 4
e
10.3 ZEEKSCHURE  synthetie hydrogeological map
5 48 7K S b T B2 0 ek T 4 0 9 BE RO BR T4 DO T K 8, SRR R EEEKE R T K
FI7KBR K BARAE , b T /KIE SR AE . B EK S S H H WA MK SO BB 4.
10.4 KrHEHEE  hydrogeological profile
R B — i B Uy R — WS T AR — S e E R B K SO A R .
10.5 E[IHEKCHKEE special hydrogeological map
SR E R EHER A L1 B M%7 R T S ) A 7K SCH R 1
10.6 HAMEAKSCHEE  radiohydrogeological map
RRHEGHEY RO REE AR BEURRAETRES EBSKCCLEHELRNE

27
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6. 1.

6.1.

6. 1.

6.1

6.1.

6.1.

6.1.

6.1.

6.1

6.1.

6. 1.

6.1

6.1

6.1.

6.1

6.1

6. 1.

6. 1.

6.2

28

10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

10. 15

10. 16

10.17

10.18

10.19

10.20

10.21

10. 22

10.23

10.24

FE M,
K CHLFEE  environmental hydrogeologic map
S A KRR RS BRI R R B ARSI ER RN E .
B PRAKSCHRE  mine hydrogeological map
FCBB Xt T KIS A AT e LR B K B B K SRR E R K U R E .
WTFKFESME  map of groundwater resources
BT XA ES S TR R &G, T KRN S AU RIFRATRN
B .
SEFLK SR SE G B FE  comprehensire graphs of barehole
SZAERBHAHERRYER., FENEETHANEH AAFRBEEENNBESER
7K STH R S A 3 T oK 26 B R AR AE o 18 5 K SCH SOV 5 b BR Yy 3 M 3 , K SO BT B , 2K B
S ERKBRHATELES.
EKELELE contour map of aquifer
RREKBHEREREYSHERE.
EXRBELEHEERE isobaths map of aquifer
FREKBIURBERRE N SEKE.
EXRESEBELRE aquifer isopach map
RREKREEHNSERA,
#FKKILZE  hydrogeochemical map of groundwater
TR TRKALERA. T EREEF AR EAE .
R K EEKSLERE  map of isopiestic level of confined water
R TRk IRR Y SELEE.
HF/KMEFEEEE map of buried depth groundwater
FHM T K S R A 48 S B ot R K R A e
HTFK K2 E  groundwater level contour map
R T RKEABYSFHEHZE,
TR KAKM A HEZRE  hydrograph of groundwater level
Sz st T 7KK AR B 1) 2R (b R A E 2R
RAKF L EZ hydrograph of spring discharge
R WR KR B R A R A AR
KRG HZLE flow-duration curve
TERR KRR A, K K B B OLIM B ) AR AL B 2R
YK X RJB/RE  hydrogeologic map of pits
52 LTI A K SO AR AE R B
KX 75K¥E  geologic map of potential flooding in mining area
RARR XK FKE B FKE AL E T BEZE 7K R RLK T K K IR A K 8 RUK 30l 5% 7 &
.
FEKFHME  water bursting prediction map
S SEK A R KR B R ETFRA U RRAKEMGS K ENEHE .
ME R HME  ground collapse prediction map
R SHEBREEROKEGEE. ERREHH TR REGURMEIBRER TR S
WARE A,

TKSCHL R B IR T 8
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6.2.17 JK3LKFHEEHL hydrogeologic drilling rig
BE 7T F FoK SCH b2 , P B T4 K R 401, KT SR n ek,
6.2.2 WHIE well completion technology
KR AL AR RS S , BRI NREME L LY. AR 4. TE ek Lk
K BEF KRB E T .
6.2.2.7 MHBAKEGLIIER) screen pipe
BREEFPXM N EKER, HHRKILAREKEDIEAINETF.
6.2.2.2 FiERILBIE open entry of filter
KB B ERGEAERMRZN.
6.2.2.3 IERL(ERD gravel pack
HAERKESLEZ REEKEDER, 5 KBFHRNRERE —ENBNDERAN.
6.2.2.4 4rJEIE/K interval plugging
TR EIKE B3 K HFTK SO R R, HBAS& A& 7K B 57K 30 5T 88T B 1k Kbk
HENSKE@E.BOSHESKEBRENTF.
6.2.3 wWikHE#EE consumption of flushing liquid
RN B B p B AR R B R B LS TR RAN RS ER SRR RS
TiEERZE.
6.2.4 EEEH#E mud drilling
FIVRAE K v e At B hHE A8
6.2.5 /KBt  drilling with water
FHE AR mi A RAIE T
6.2.6 KxHB#IIET, hydrogeological exploration borehole
2 B K SUHL R S $oK SOB R IR B R i T A By iRl .
6.2.7 HRERLZEF, exploration-production well
IR BRI PR AR BN BIR B Y, BUB BT K SCHUR Bk, BEFR B PRI 45 7L.
6.2.8 K3 FiXBF hydrogeological test borehole
FIFHEATHOK , K K, B R R BSR4,
6.2.8.1 #/KfL pumping well
7K 3CHb BRI R R R SR B 7K ST R AL o AL FL Y A AL bk KB , HE K AL X FR AL AL .
6.2.8.2 H/KFLA pumping well group
e KB — AL .
6.2.8.3 MMF. observation well
FA AR b T K 3 25 U0 s A K T o RV R b R K A R BR A B3 K L K B KR 4L
B4
6.2.8.4 #H/KFL injecting well
KRB AL
6.2.9 HARMBAHBEMWA simple hydrogeological observation in well
TR TLEHE R 3 G5 FL KL W ST R B A ALK L B I K B KK Sk = B DL
Ko St e A B R B AR B REA T Y T AR .
6.3 AKSCHRIRE
6.3.1 #i/KiBE pumping test
T8 28 7K ST B4 LA K B K K BB O L 3R B OK R B K SO BT S 4, ) B R K ST B R R
895 SR SO R TAE .
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6.3.6

6.3.7

.1 HAHKiIRI single well pumping test

REE— KL P RET AR AR.

.2 ZAMAIKLE multipe wells pumping test

AT D A EREE TR L KRR .

.3 FHHKiRL interference-well pumping test

— AR AN RPN L B FLRI B K & FL K ALK BRI B AR B R e ) K IR

4 S EHKIAR separate-interval pumping test

K B EKESHEEKBRE 2B BEAT KA Y iR .

.5 REHKIAE mixed-layer pumping test

R —F o, A LA B &K R R e kR R .

.6 REWRMKIAK steady-flow pumping test

TERK B BRBOK R BRI KA R X R, 36— BN E KRR .

7 EBERMAKRE  unsteady-flow pumping test

TERK AT A > — AR AR AR R K B 0 S Y 30 3t F K o0 38 A B AR R K L BRI 2 » R0 K B
KRBT TAKCEAN KRR . 508 EREHK KB EREREKRE.

.1 EREBHAKIRK constant-discharge pumping test

K B B , KL R R AE AR A KRR

7.2 ERBEMKIRKE constant-drawdown pumping test

7K AL K o B B R O — R B, T O B R (R R AL JE R B K R

.8 AEHK trail pumping

ERFKZ BT, HHREL BRERE RHZREN, T RS CREHRTHAT 0 MARR .

.9 FRH#HAKIRAR trail-exploit ation pumping test

T RAT R IR A S HE T R R ERBATHHAK AR

.10 ®WHHAIRK simple pumping test

B B 7K 2 B e /N S TR A itk IR .
H7KIRK  injecting test
B P ESER K, ERL KRR —ESE, W EEBBE R RRK S RIRE .
B/KiA K pit permeability test
EREREAK, AR RR — R E, R IB RO E P 5 A f T e e KBRS S
WHECE BB % RPN SK SO AR .
BOKIRK dewatering test
EHTESH,FHE KB RABKES BITHOK, 51 L3R TKAKL TR, LIE/A%
HIKSC RSB REBRBESKBEK T EFHRE.
FEIAK connecting test
SE L AE b BB 2R 5N, T B 18 7R R B A O DA A R T KB B 3 T K &l T A AR
38 Bt F oK S KK 2 TR AT L R 1R O A BT MR
T K ERFEME  groundwater actual velocity measurement
EHFL A, RN e R U S 3 K LR R R BN k.
RACIKL  dispersion test
R R T 7K o B F R ARSI BEFALARIE & 1R I 51 A b 2 T R W 60 B8, F A 7R B nl o ) 8
FKBHH T KM FE SRR .
AL #EME  borehole flow-velocity measuremont
HE AL o R O B (SO0 b T 7K A O AT I B R
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6.3.9 PEKABIRE test of precipitation infiltration
FANSRERYHEEETENERSBAGESCSHEZHBANESERANEBKAHE
BHEIMNAR .

6.3.10

6.3. 11

6.3-11.1

6.3-11.2

6.3-11.3

6.3.12

6.3.13

6.3.14

6.3.15

6.3.16

6.3.17

6.3.18

6.3.19

6.3.20

6.3.21

6.3.22

6.3.22.1

6.3.22.2

6.3.22.3

TR grading analysis of soil
+ A R BRI S R AT W BB R KN, S R TR .
KIRSrHT  chemical analysis of water
A 7K & R AL A A B BOK B M R TR A S
JKIE 447  simple chemical analysis of water
w7k B A R & HCO;,S0% ,CL ,Ca*t , Mg* Na+K £ ¥ BT EMME.
JKFEA447  total chemical analysis of water
MK EEYEUF, FETEAMELR .S CO,.BHmCO, . LER. THRERE N
15 R S E .
JKJREi4r#7 special chemical analysis of water
RBEE TR HER, MK R R FAT T T .
KB R4 bacteriological analysis of water
it 7K o 41 R 43 B PSR & BEEAT I i Y 4 b AR .
B4R A4 chemical composition analysis of rock and soil
HEBRRAERS SRSITER.
EETHMAAH  mineral composition determination of rock
BRUT YRS RERG TR .
AR M solublesalt analysis of soil
Ao LA BRI TR S R & BT TR E .
+HEE RS chemical analysis liquid from compressive soil
ot b 00 P S B A FLBRK BEAT By AL 2 A T E
FEEMIEW A chemistry analysis in infiltration liquid from soil
kit LS B RR M E KB AR T E .
BEBFEEME  permeability determination of rock
TE—EKAEEAT,ELEGBEERINE,
#F/KERME dating of groundwater
W KB T UG 258 R GAEEOTED . B ERMCH ,“C SRR BN EE
BRI E o
H KL ERE isotope assaying of groundwater
MARITHE REMBTKPRUEERS, SRSHATHIFTRE. FRNEPRLEER
(D) (T),0*,0M,5% 8% C* N"* CH%,
SRS 54T  gas analysis
M RT T KT SE RS Bod BT E.
HHRE sampling
& AR RERM T Z 4.
F (BB soil(Rock) sample
EF SR EERR b SOR B B A LY.
JFUIk+#  undisturbed soil sample
FRRERREHMRREG KB L.
#ahEEE  disturbed soil sample
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RREMBZRTIR, WEMAK S REL LM T HE,
6.3.22.4 JKE water sample
K TRERAKEOY RS RO EAAFERTRRN — > EFRRENEREIT L
2 RBE A KEEY .
6.3.23 #MWKAL initial water level
LA BRBEKER, HELAMM T KEYHE.
6.3.24 FaEKNL steady water level
ENR M R RS LIS T MRSt TR AL,
6.3.25 W ILKOI(KRMRIKAL) static water level (Natural water level)
Bk BT H AL AR L T K AL
6.3.26 /KL dynamic water level
HARBS B AL NE RS KAE.
6.3.27 WKEKAL recovering water level
DA Ak 7K B KA B8 R BT AK A K S0 P AE AT 2R A K AL
6.3.28 JK{IREH(E drawdown
sEALHAKET, Bk O SR — 3K R A 21 .
6.3.29 Hi/KFLHE discharge of a pumping. well
FERKRB S, KL K&,
6.3.30 7Kfiit wellhead water-level gaude
TEZK SO S Bh 2 A ob A DA 8 S L Pt T KBRS
6.3.31 ¥FiEit flowmeter
FEK SO D 2R IR b, F DA B ST K B {LAS .
6.3.32 &#5FLFEL well velocity meter
TESEFL P A B B B LR .
6.4 KICHFEWR
6.4.1 HBEEHEE electrical prospecting
HLHR T L I K A oy 2 5 25 BT K UM B 2% R B 52 5 3 /KRR SR 1 3 T A 3 7 34
R BENR .
6.4.1.1 BHRHEIHY,: self-potential method
AR THEGE TEAERER T KEEER I 8EBME G B AR ERS
T B R (B RS HATH B EEER.
6.4.1.2 HPHEIE resistivity method
WEE G AT KE S EEER, BF5E TR R L KSR R A .
6.4.1.3 HBIFEE resistivity sounding
TEHLTE B9 W 5 b, UK AR B e B AR B9 AR B , T B O R R R AR BE A A LR, BE R AT
BEE 3 R ST B B R B RO S
6.4.1.4 WEHALY:  induced polarization method
WREEORHBRBAOY R FREBD RBIK SO IR . TR R SRS Bk B s,
6.4.1.5 HPHLHiEE borehole radiowave method
HRYE FEK Vi S 2R B % B 5 o b BT A e — B B A A TR TR v R R PR A B R 4R L $R0K
:vpR- 0
6.4.2 KIXHBEMH;  hydrogeological well logging
B A 4h L 3t - B0 TR A T K FR Y & R R R O iR A BB
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6.4.2.1

6.4.2.1

6.4.2.1

6.4.2.2

6.4.2.2

6.4.2.2

6.4.2.2

6.4.2.3

6.4.2.4

6.4.2.5

6.4.2.6

6.4.4

6.4.5

6.4.6

6.5 &
6.5.1

6.5.2

6.5.3

HEMH+  electrical logging
A0 2 7 1 L 2 SO 9 L TR T BK SCH IR SR P 8
1 HEPEEREMHA  resistivity logging
WAER B S E R B R 2SR R BN k.
.2 BREAIMHA  self-potential (sp) logging
WEHEEN B A B R R E R R AR TP iy s (AL i — R 3R 8.
HEHEMFH  radioactivity logging
TP A A RAMSHE, Y SRBESYROHEEER, URPTFESYRMHALIER
F-RPIBNRMREEBRERNREF ABREAN AR H k.
.1 BRMSMFH  natural gamma-ray logging
BHEMNREEHRR Y HERBEH .
.2 nD-inD @ EMH  gamma-gamma density logging
A Y B TRE, EHFRNZ Y BRI R, 28 E80T 5 08RE , AT
BEREE, . EMUSLEA NN FHTE.
.3 FFHFFHIFH neutron neutron logging
A FEREH TSR GALG . B BSR40 A7 RSB B WO A RO
B — RO A .
Bt Ry B H GRS R BRI ) radioactive isotope logging
AL R ARG R R B AR ELER, URB RSB BEHE, R TKE S EM
MRS, BESLBEARFREAKERBE S —F BN E.
M acoustic logging
FF P AL A B PR R A & R F 0T e BBR
FEMIF flowmeter logging
A ALK TE A TN 5 L I B (5 LA 30 0 T 7 9L ) T B 7K S R 3y — R o
%
FHAHHEM B RAMETH)  borehole television (BHTV)
ST A RS S A SR AR AR N B R BN B B R R AL
AT RE W BOR (SR I —Fl 3 3% .
HREMBERME shallow seismic prospecting
FUR AT 8OR A H B U AL B R R 30 12 0 15 48 A0 H SR R U 3 T o R AE L — R s R4 B
BB, BHIREETE 300 R AM KRR B EEE.
TR KEE: radioactive method for groundwater search
FABSHEYRA ¥ SR « HRFATHRIENFHIB TR k.
P AHEHYE  audio-frequency telluric method
FIF R AR o 47 B 5 BT 4 A T 3 R B 2 S 4R K e
HES B REE  very low frequency electromagnetic method
I T AL & W SRR BB HEAT MR B A T R T KB T
&
B AR remote sensing technology
FHEEH, DESREAMA THRESE TR, LBl m 2 E AR — MR TR,
Wi KB space remote sensing
UEMAZETE . FH N MR KNEEERTAGEBRTFHOWBREAR.

i  aerial remote sensing
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6.5.4

6.5.6

6.5.7

6.5.9

6.5.10

6.5.11

6.5.12

6.5.13

P& SRS EERTANBRER.

L HPREIK  infrared remote sensing

R P AL S0 BB BUR (B 0 76~3 pm) BUE ST (— BB K /DT 15 po) BRI BBHEAR .

i ZZE %  aerial image

JA KA R BT AR BT M B SR B R ER.

TEER satellite image

AN R T EAZETER S, B Rl 206 R O BURGR{UF ERax H R
TR ERHFIRBE BRI .

M HMES  thermal infrared image

i RS RUONE R B R RREN ST ER .

PR BEMR  thermal inertia image

FMEARBE AMBRESE AT HBRER HAQ—A)/AT WEHR R, AR HREARP=
VECR# R B .

BB BT processing of remote sensing image

MIEERHF MERFSEHRRBRESMHTRE R ARG — BTGB AR T Y
#*.
R F H R REE  geological interpretation of photo

BES RS MERTOARM TS 8 K B RS RS MR,
B MR BEIRF  mark for geological interpretation

ERRER LR AR EFE. B ER EES AU R SRR ERHE S
HHE.

& 7K SCH B hydrogeological interpretation of photo

AR LS L DA A S S RBR RO TR ARG T HRE M AR e,
KREE water quality remote sensing

BB AR R AR R SHE SR ESERY S RS KESEHTH NN,

7 HTABRRINRFRARB
7.1 WTFABE

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

34

T /KPR  groundwater resources

FTARETRERANEMBTKKE,

HTFARXRYEE natural resources of groundwater

RRFZET AT KEBAZELE S, TUBBKENTBSKE NEFEFHILE,
WTFAKIFRBEE exploitable groundwater resources

E—EWBEREFHGT ERB TSR EAR K W B ETR T, SO0 e R AW A &K
B R T AOK R, % A FRIEXBRAER T A FRFER.

M AKATARBGTAKAKFFRE) allowable withdrawal of groundwater
TEKEH BT TR, LS B ARRT IR R, ERGTHEF R & 4T A 5 R
FIERBTIE T, B i () 9, AT AR & 7K B B A BROKK B % I T RIEAE it TRy 7]
FrRAKER.

KA LAABTIR Gh K A LMS &) artificially-recharged groundwater resources

Bt AT AMAH T KB, &K 2 P i TR

T KSR groundwater recharge

ERREIFREZGT B E AU EHIREATEKEFHKE,
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7.1.7 HE#%E  induced recharge of groundwater
TKBERREGTHRBHRTFRANMAERSHHAE.
7.1.8 HTKMEERGETKEFERIE) groundwater storage
BT KEZE/ARBELE P, METFIKBHHEHKER,
7.1.8.1 FEMEFER  volumetric storage
FERMT BEAESKEZRFWEN KRG TRUNBREBKEKEHEFE.
7.1.8.2 "4 HERGUT /KA EE) variable storage(regulated groundwater storage)
ERBKEKBKMNESN TN ETREER.
7.1.8.3 AEHFERGKAME) constant storage (permanent storage)
EBKEKBEREKUIU THERBER.
7.1.8.4 BEtEFEE  elastic storage
KFHEFMET BETEKERHEHKER, LKL KSR, X—BaKBTUAE
KERBHHRE.
7.1.9 BTKBEREGLTKH4HEE) groundwater runoff
BN EAEL KRR -REERGEAB T KRR,
7.2 HRIKBRREIEM
7.2.1 WTFAKPFEWEN groundwater resource evaluation
o K SRR B PR TR
7.2.1.1 M TFKKRIEH evaluation of groundwater quantity
T ARKBEEE B . ENSKBRHIA R BFR, AP REFTITENEM E, 3
B T S07 R RS B K SO RS A W R R S R T R AR AR B
A LEE IR,
7.2.1.2 HWT/KEEMRICEE guarantee degree of groundwater resources
TS R E A T OK R B, 7K BT R Y B BB R A
7.2.1.3 LT KBEBEIEMIEE S accuracy gradation of groundwater resources evaluation
RBAXHREAFRBE RETEFENETE KRS RN ERBEMILRY
PRATRREE , X 3 T K FF R B2 IR 4 SR AR SR B R B BB M A 4K
7.2.2 MT/KEA groundwater model
N T R T KRS 2B AR BT EE T A L 6B S SRR K SO RSk 14 3 WAL T KR Sy
BB RBFREAER
7.2.2.1 KICHURHESHA  conceptual hydrogeological model
&K B LR RAIR . BN BB R K AR EM A A HEl % R AL T AT
B Sy AR B AR
7.2.2.2 HUTF/KYBEMA  physical model of groundwater
HS5#FKSHEE TR, B RAN D E SR R e R
R LR T KB RE S —F LB TR,
7.2.2.3 WiFKESEMEA  mathematical model of groundwater
LA 7K S 3 FROBE SRR Sy BB BT LR R AY L BB 2 S A BB AL BR T K R BE AW B AR IEA
EHBBERN —ABERERR, RO T KBS,
7.2.2.4 WoEEBA  deterministic model
R AR THERE R RA T RBEERE,
7.2.2.5 BEYLEEAE  stochastic model
EHFXREFRPEE AP HETHEIE BHH T RBFEER,
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7.2.2.6

7.2.2.7

7.2.2.8

7.2.2.9

7.2.2.10

72211

7.2.2.12

7.2.2.13

7.2.2.14

7.2.2.15

7.2.2.16

7.2.2.17

7.2.2.18

7.2.2.19

APEHBEM  lumped parameter model

iR T 7K REAFEMN S S BORRE 2 B AR T AR b A 3 TR B i,

BB  distributed parameter model

R T K R AR IS 24008 2 1] A R O AL A 3t T K U AL,

HFKAKEBA  groundwater flow model

R SR T KR ZE SIS KRBT MEFR Y ERR.
HWTFKKERMGE T KERZBBA) groundwater quality model (solute transfer
model)
WREGR SR T K P RS B OR AL W BE R REAA,
KR MA  model of abrupt change of groundwater quality
WRR R B R U K 28728 A S A 3 TR OK B 3 B FRF st e g s X
T BRI AK S R EEB AR,
MEEHBA]  heat transfer model
By AENE ST REER -, S HRMBINMN T KEE A RBEERR TR R
A,
H T KFHEEBA  management model of groundwater resources
ERTRREHEARDER b RERETREZFEENRAERFFE LY, BEIRER,
L% FRBEERAGTHERTARRF R ROBERE,
HFKAKBREHEEMGE T KKHEHRE) groundwater hydraulic management model
FIT e T K (B MK D K B4 BCA TOK IR & K ikl A RBUK TR &34 5
HAB T KT IRE A,
HF KK MR groundwater quality management model
P 3t F 7KK B BRI Sl L RR A 3t T K R R TR,
HT/KEHFEHEMA  groundwater economic management model
BEFRBUK IR EEMIZK R AR T ORI RRAEF R T KEEAR,
HMTAREEELRESL expert system of groundwater resources management
FMAESRTRERFHEN LRSS TR REREREN AN LEEHEAR.
WRBAIINY)  calibration of mathematical model
ECABEEAN HEAGT B T KRERR M AR S R0,
ERRBEHSHEESERHD KIECELEFERAL A RN EIRE.
WAL verification of mathematical model
REREE RGN SHME N HERE, BHERITHEN R, EXX 0 T KEEERNY
WA ST E . R AR SRR RS BTSSR R MR TE
B,
# T /KA groundwater prediction model
ERAIRFI MG M b, 4w TR BAR TR 06 KRR R4S AT IR 3 T Ak B sk
BRI ER SRR ERER,

7.2.3 HTKEEIFMHE methods of groundwater resource evaluation
ATset TRRERRYB RIS E R LR FoK 5. o i g A L le ek

7.2.3.1

36

FR-RB ¥, exploitation pumping test method

e T K A FE AP A (B KD IR B BUK TR I R KA TR KR BRI KR8
RIEREHKR KRS RFZG THKBEHEFBRBHKEMEEHAR, 3
DAL BAR A K s R FF R
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7.2.3.2

7.2.3.3

7.2.3.4

7.2.3.5

7.2.3.6

7.2.3.7

7.2.3.8

7.2.3.9

7.2.3.10

722311

7.2.3.12

7.2.3.13

BT compensation-dewatering method

BB KA ENFEEMUEHRGEN, BEKAERAGBTRKARBGIRTFFRENR—
#4345 B T34 4 BEBIA K ST T R ST TAN ik .

KR EIMEE GRBR R E)  discharge equation extrapolation method

REZAU EERORERBKERBFERNE KRS KEEERREER MR RES
BT IR B SRR IP M .

P& fW-3} % depression cone method
REFCIFRAEKERIREKMEERIORESRI AT AFREZRAEMERX
R, THREKRREAG T RERAREY M ARBEHEIE.

AR (AIH4H7E)  correlation analysis method (regression analysis method)
FIABERGE SR, AT T KRB 5K OISR Bk B %m E EAAHRHT, B4
R ENA AR R T BRI R &AM T (A A R B E R E) KM
*H.

JK¥y 45  water balance method

RBPE-HHRX E-HEHNET RIS R EEBENRFRZEORERFELR, AR
HE N EER T T RRAPHE (R a BOMFFRFE FIH R B M FEITFH k.
FEH A H:  method of well uniform configuration

BEEKBENRKN R CEMNYRE, BEKENSRETEF LR, £8—FEPOH
BAH, REHEABRAKYFRA XM FREF TR E - OKFOBKE, BRUSH
e BB AKBEANER, B EKBEWTHRE.

K AWM EE  hydraulic cut method
RE RS RE R A RR AR & KRR PO K A R, SRR E & KB (K
BEREKEKB)PREFBET R KB —FRBR Tk,

FBERTHIFECITEY:  approximate caleulation of unsteady flow with interfering
wells

ERIEA KA ok b 9 e 8 8 A R AK ALk R B 1 0 1 oK 6Lt
HAR, FHEAF BT T RAKZ AR EME T H .

FREEE  mining intensity method

FERTEE ST FEF R, AL A 5 KR BAA RN K KSR — 8L+
HINFERE TR E BB R R B AT REBE . ARREREANERIARE
HHERIKRRE T THFRBERRE A RBRE TR —NAF R P LHKORER.
OB A AT R .

T RS modulus method of groundwater runoff

FEM# T KBRREPTRU & KBILKXEE, AToRE S KERTAKRREE ¢—Fit
k.

FF KA ¥k evaluation method of employing groundwater extraction modulus
ERBEANMNEKEARFTFRERRUSKESHEH, NIRRT HFREEY —
Mt E .

HHAKXE S BERES RSB E)  stream flow hydrograph diagram method (Hydro-
graph separation method)

L4 9] 3 HE 7K R o it TR KB L R TR OK B B R AR S5 R R K SO TR SR 4, M LR
FE M TR EE RSB 858, 3 DL 0 5 0 i 5 R B i KRR
g
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7-2.3.14 WEMBIE B  method of flow interception from across-section of underground river
EEBKEEUEERERA AKX, BRE XS TORREEEARRTTEERE, AKX
T 0L s R i K O o B S B W A & AR R TR B, RO B A SR ED O KR
BRRRYE.
7.2.3.15 RHREBEEHEHFBE method of spring flow attenuation
BERKREDHE AARKARER A RMAEER REERER TR B R KL
HEFVE AR BREN —FITRE TS,
7.2.3.16 RWBEIMERED: calculation method of assurance rate of spring flow
H R P B R FK R R E, UA TR E R AL, R/ (S i B K A E K /D)IR
P, 43 B S A B R G K R SR AR IE SR, Hr K TR ER M IERE
BB A R W R E R AR KM A RE.
7-2.3.17 KX#R B hydrogeologic analogy method
Y8 E FF R K IR H 58 B 52 A B Ve 7K 35 3 44 3 o 2% 10 5F R B (BUK ST R 230 1 8
AR K SO R R AR UK R TR &,
7.2.3.18 EAEEKERDHTE) black box method (the method of systematology theory)
SR T K REMA G E BB AT B RARNRER B AUF S, AT LA T
- KREHKEBHEE, B TR KRHEEN.
7.2.3.19 BMEHEDKBEE  electric network simulation experiment
R4 WA T K WY B EMBCE AR R, ARl a5 S E T oFHRy
H P 48 AL RIS ML 3 T AGZ S B LR .
7.2.3.20 M3k linear programming method
R T KRG HEERN, BRI S 2 BAREF AL —R R T,
7.2.3.21 JE£RHEM R non-linear programming method .
RER T AR BT EREN, AR S AREGHE - RET VEREHRIY
B,
7.2.3.22 3hAMME  dynamic programming method
ERRB T KREEEYBW B SRRE BN ES Y ERIN B HBREXR,
B BARKE RN OR , T E 23 BE B R R — R 5.
7.2.3.23 BEWR4¥HE:  hierarchical analysis method
R VAR KT B IR 0 B0 2R, 3K BEEE O AT R & IR — Rtk k.
7.2.4 Kb & H4E4L  conceptualization of hydrogeological condition
H it X ERR AR B9 5T K SO IR AR £, T 4L B4R AL O © it Tk B AU B v BRI BOR Y
PRHER
7.2.4.1 BHRGH S (BEITLH4S)  dissection of seepage field
DUREFULEIE RIS T KBRS, B F RN E R TR,
7.2.4.2 #E4rMH#  dissection network
BB RGO FRRN , F KU E I ST .
7.2.4.3 44 node
— KB 5 T o 0 () 43 PR TR EE SRR O 5 8, BTt 2 3 IR o o U RR R 45
.
7.2.4.4 %53 nodal well
LT 45 5l B UK BB KRR b 8 .
7.2.4.5 WZ5E internal node
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BUEET ER AR

7.2.4.6 HNEHGEIARER)  external node

HERITEXBR EHEA.

7.2.4.7 184 A computation node

EHEETELET, BER DA TKEERNS S BEFEHNE RN —RBR ERIES
R

7.2.4.8 MM K observation node

BA TR S RMERLE M.

7.2.4.9 #1RH  boundary well

7.2.4.1

7.2.4.1

7.2.4.1

7.2.4.1

7.2.4.1

7.2.5

7.2.5.1

7.2.5.2

7.2.5.3

7.2.5.4

7.2.5.5

7.2.5.6

7.2.5.7

7.2.5.8

P S R R RK BT,
0 SHKMHBAR(—IEHBFR) boundary of known water level
B SR L ER AR .
1 BRREBHACEMBA) boundary of known flow
B4 TKFA SRR S B A.
2?2 REHBR(ZHEKHAR) Mixed boundary
B DEK AR A R R AR AR ITES R AR .
3 ZE/KLiA  boundary of fixed water level
KL EE R B BRI R .
4 EWHEHNR boundary of fixed flow
REREAEWEHNRNRLR.
EE TAER R  flowchart of numerical method
BUH SRR O T K SEE TP IR B TR IR,
£ LA parameter matching
e TR BUE SRR BN B b, 8 E 5 SR E A 3 & R 2R B A 13 B T 42 ot B 7K S
BIFRSRHBRIEHE.
8%  parameter optimization
TR T KB E BRI N Bl Tk S A L ME SR HEAUE SR, REEKE
ERSHENTHESRE.
7K3k3%  water head field
Hi TRFAMEERRIOBT KB ERS .
KRS field of water-head drawdown
B H—Rt B T KRR R E R T KEERY .
KkFGHHLE  fitting of water-head field
R 7R 5] — B 20 A B TR B 1 # K 6 B 5 3 ) K B B 4 42 B4 S8 K 130 28 B Bk S g FE AR
EEX L UARNBETRERNRENEE S SHREN ERE.
KL BREHEHPBLE  fitting of water head drawdown field
) H 1) — B BE PO B AR 31 5 A K R BB 55 e MK LR I E AT R 1 SRR IR R B e 3
B KL iR A B B X L, DUAR B E T RS R IR ZAEE 5 2 HBUE W ER
.
R E (T E)  solving of inverse problem
B 53358 P A T B 200 2% UK R 3 FOK TR R B S THE T O B A0E , THE S BUE H JR 8l
SR KU R S BRR E R R B EN R,
RIEE B (EHITHE)  solving of direct problem
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) FE A 500 R R 73 19 K SO IR B BRI 5 9 B A SR B AT R R K kR &
HHRELE,

7.2.6 MTAKBEEHESE date used for groundwater resources calcule.xtion
B 54 T KRR E A Rk SO R EE .

7.2.6.1

7.2.6.2

7.2.6.3

7.2.6.4

7.2.6.5

7.2.6.6

7.2.6.7

7.2.6.8

7.2.6.9

7.2.6.10

7.2.6.11

7.2.6.12

7.2.6.13

7.2.6.14

7.2.6.15

7.2.6.16

10

W TAKIFRE groundwater withdrawal
JE T RUKER S B A R 83 T K &
M TFKiEHFRR  designed groundwater withdrawal
KR B A BOK TR R Gk TP R & R K BRALHE R TR R & .
KHEBKAHE KR maximum yield of water well
5 B AOK AL R BARX R K TR .
B KR yield of single well
—OKRFER—ERRGTHRE.
Fi# KB yield from interference wells
=0 BBk S R ad K B EIK AL R A TRt K KR .
PI8E/KAL  initial water level
TKSCH BT A, R — i HB B AR B 2 3 R KK AL
Bt AIREE  designed drawdown
B TREI BERKRER . SKEEBEAF HKREREGBEURLLH ERES
B A SR MK TR B K O T RERE.
FoiFKA T  allowable drawdown
BEE KB EM AR, fhK iR &R G BT B R B R T8 € MK s — 15 2 b a3tk
TR B R RS
K BB FFREHE]  designed time of groundwater mining in well field
TR HAR R 8 3 TP R & 4 TAERY a6, 34 FRRETF R SIS MK B3 , 3R+ I Rt 1] B 3%
RTHE, % TIERETF R SM KT, HBTHF RE RTS8 F 3 oK Lk B3 KGR
B TR .
KPR+ F4ER  designed eifetime of water well
— R R E R TR M KA BE RS KR EE R E
4 TAERRTIE
EKEBAHER  specific storage of aquifer
T KOS TRk, KBHFRBENKEEAR, RHES TS KENERRUAKE
GBKEKB K ERGEESKE).
BIKBEFLEEE  recharge modulus of aquifer
BUNEHAKBERRRI REAT, SALE ARG 5K R, 3 ARAS m/km?
«as L/km?+s,
EKEF REH explotable modulus of aquifer
B B 1R] M BEAE T AR A K 2 R B BRI T KB B B m®/km?® « a B L/km® » s,
EKBERGFFRHME  allowable explotable modulus of aquifer
EREFFRETA AT SR E I E M T B & T LG AN EEERE
KB EABAKE, ¥ ARA m*/km® « a g L/km® « s,
BT /KFFRIRE explotable intensity of groundwater
VLK 2 R R R, W AR mm/a,
HTF KA BE  recharge intensity of groundwater



GB/T 14157—93

BUKBERERREEKEASEE, ¥ AAAME mm/a,
7.2.6.17 FFALIBHE  vertical recharge intensity
AR EIPY, A KRR | LB B A KB R, W A AR mm/a.
7.2.6.18 M AR lateral inflow
AR, PUKERE T RFA &K BT KR, KEHRHA/L - T,
7.2.6.19 THEBGHKBRRBEB) interference coefficient
KHIEARR B R EMAT TR HKRQ 5TFREABKEQDZE, SEFHREH
K2 HE, HERRR .

a=(Q—Q)H/Q

7.2.6.20 BEHREBEMEY attenuation coefficient of spring flow
TER K F B RO R A, KUY SR K AR T 4 4 B 6] I B s A A A — N R B
7.2.6.21 Z¥HIH initial value of parameter
FEFE AT B R ARSI A A T K S S MK AL M A R R AR E R E 2 RTRA
BRI S K R KRB S KRB .
7.2.6.22 #AS¥ model parameter
T T KB R b, S ALR R FIRAE S BrR A A K SOt B2 3.
7.2.6.23 KOI#I4iRE matening difference of water level
TEHHATH T K B E R ARG S UER , A B TR AL 5 WKz 2 7 H
LI IRBHMI B ERR .
7.3 BTKEEFK
7.3.1 HiF/KIH groundwater source field
T RKBADAHNE PSR,
7.3.1.1 kK EM well field for concentrated water supply
BEKFEPHETEKENEKHEL TR EEE K F KO 8 E T3 K RER
ERBEE A T K, — 3R R A Ty b 8y BEK K B
7.3.1.2 #MTFKEXGEERX) irrigation region of groundwater
FURTKAEREBRKENEX,
7.3.1.3 EFKEH# riverside source field
KIFESE R R E I B RERK MBS K.
7.3.1.4 FERKIEH stable-type source field
TR B BK AL AN IR B Py e A A F 38 2 RS W T K B .
7.3.1.5 HERKEH depletion-type source field
FER BB AL T WA T RS R TR,
7.3.1.6 JEVRKEH regulation-type source field
R B BK MR KE T A KES LT REREAN TRRES, MAEFKFEVHEKEXERK
B EIEHREH KR,
7.3.1.7 HHHEK suitable field for corrstruction water well
EETFHADAM T K bE.
7.3.2 MTHEKEHEY groundwater collecting structure
KK TR EMCEB TR TRER. 4N ER AKX FEXBRAY=KHK.
7.3.2.1 &H tube well
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7.3.2.2

7.3.2.3

7.3.2.4

7.3.2.5

7.3.2.6

7.3.2.7

7.3.2.8

7.3.2.9

7.3.2.10

7.3.2.11

7.3.2.12

7.3.2.13

7.3.2.14

7.3.2.15

7.3.2.16

7.3.2.17

7.3.2.18

HHEPRE FE—KH 0.2~0.5 m FKH.
BH  barefoot well
FHEPFRERKI.
WL H  pumping well for irrigation
£ T A A 3 K.
FEI#H  injection well
LHTFHITALHABTKOEHSKERY.
#AKH  hot water well
LHTFHFRETHK BKHEH.
KO large-diameter well
KHER—BH 1~5m HEEEKERY .
FHEFH manual-operatel pumping well
EATFEKRERKNEH.
EZH# vacuum-pumping well
HAEERKEEREETMRAEHEH . MKEFIE, B THEBREEE, 51 gk
BRI R,
WTWEH  siphon well
B AL RA R I CRE BRI A i TR EPFHKEFMN—FBHH. B
FIFRRERAEK
He¥5H  waste disposal well
FRATARLTHEEKOEEEHIROHF.
HAKEHE  water-collecting gallery
BEF&KB, BBEKHREA R R ARY — KA EK IR,
MW H TE  underground flow intercepting works
HEKRELESTEKESAREK, W2 E 58K T KRIK SR 80K B E 48 H
HAK LR, :
#H  inclined well
—EWIE R 1.8 mX 2.0 m {1 200~ 40°MIPIERK IR, ERTHARRBHEEA 8
BEKOBBEEK.
WILH  karez
—MHAEF TEEARMBR KM KD TRERS. (EHAESBEELIMERGR
BB ) B BT IR T X R R oK BB AR R K, B T B E /N F i
BB, B T K B WS
BETH  radial well .
FEREBHEKEOROF. KOFEERTRAEHRREFERSKEFTA—BH
BRFHRAHMAKE , U KK FR K BH ok gk &,
Bl T spring water diversion works
24 PUR KO 5K K R, S K IR BT 2 iy ot TR K RIS R TR
FRH  enlarged spring well
S K BT AER O ALE LSRR A K.
F4E(KHs)  pond
H—FFER T S mX5 m P EBEE—RNTF 16 m ADTRIK TR, &HFREH
A RALBRAK M 2% TooK w4 iy g B BUK  RA SOk ME KR EER.
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7.3.3
7.3.3.1

7.3.3.2

7.3.3.3

7.3.3.4
?. 3.3.5
7.3.3.6
7.3.4

7.3.4.1
7.3.4.2
7.3.4.3
7.3.4.4
7.4
7.4.1

7.4.2

7.4.3

KFHHi B  water well arrangement
REFTA AT R TKIEE , T3 K R0 5 PR HEP S LR HH07 6 3 RBE
BE BT BN RS RIt.
2WEBUK full cross-sectional pumping
EEHFHFLWBANSKBHE L, 8 T ETES (EEREANEE S KRR AR DRHE
A EUKE PR T KRR H 4.,
BEABK mixed-layer pumping
A—REHRNFRENSGKE P T K.
SHEBEKKE  effective length of well screen
ERERE . EKEBRE & KB PHATHOKE , E— S KA BERZMAT K H KB IR
FHEELERKERNE - cREEHBRED . EEHFRR, R LK e 4
BAKI KR 5% ~102% 0 iE 2R B A B, T I0 & i K B 90%6 ~95 %o iy — Bt g%
B2 A EBAERRE.
FHHHWK well group pumping
K5 B B BUK R E £ — AN EUK S LR A B LA GL B AT GREE 5~10 m) REMF 2
AR H 3047 R Rl
3 BYBJK  well-interval separate pumping
FRKEE A KBE, 843 0 F A 7520 F R B A5 KB B s T oK, Mg i A —41
PIE RN G~10 m) FERRABHKFE.
A JEBUK  stratified pumping
L E LH SN KB, R GKHE THEPERE—-EKE S, B FREA, TR H K
B N HFRAREAREKBHEE, TRARERENK, 4 HFREREEH &K
2.
KHFHE water well hazard
KFFER I EAERATEAN  SHEKBER KRB DB RENTFER.
JKHEM  water well corrosion
Hi KPR E. B EAMEYERATYE SR HE BN EL BHE=E
H BB AR U R T EALR A RIS xR LT BB .
JKFIF4EY;  water well incrustation
TKF S = A A TR R A R B AR TR o T BT AW R R R E W R
HIRE B
KIFIEE  water well clogging
H Tk 3 4535 20 T &K 2 Pk 5 I8 SR Y 40 JBORL R N T B K LR B IR DA BBk AL
B 8 A LT A K S K e AL I B
KHWE®  water well sand-gushing
TR AR R LSRG E R R TNURFEARESERE . TR KET
W AR R, B UK T RS E A K — R F AR,
TAREBEARD
BT KD groundwater resources protection
K T KR 5 FADE KRR RE G TRENER ST,
EKBHTHE aquifer dewatering rate
ERBEFRDET . SKBEREHRFHEE, —BUSERTHEKREELR.
EKERIFHTE allowable dewatering rate of aquifer
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7.4.4

7.4.5

BIEEKE.SKEEREG FKREHR G E  FRERPFERNE LN EKE L IFRE
FTHERE, - BUSEALANFRTHSKERERR.

SKEABHETIHEE allowable dewatering depth of aquifer

BERTKBEERGE HKBRER G BUAERPERFREHBE KRS KERARRETHE
KEE.

EKBEAFHTHEMR allowable dewatering time limit period of aquifer
BEKREF LN SERY, EESKEHTHAREENFERKEERTBEHN, FKEE
B AWH T HRENBHER.

7.5 WFAKBEER

7.5.1

7.5.2

7.5.3

7.5.5

" 7.5.6

1.5.7

7.5.10

7.5.1
7.5.12
7.5.13

7.5.14

#FKEHEEM  rules of groundwater management
3 T K IR S F A K BBk, LA R P75 3 SR8 o AR L T 0 S Y 8 R b R OK R AR
PRAEMN AR BSMAENE.
HWTFAKBEEEEIX district of groundwater resources management
RSO RFF S TARER ¥ EETENAEME T A REEEM A XA,
KFEWEELKDPT  systematic analysis of groundwater resources
7K BER R4 PR AT R 2 B A SRR R, N RE T EE K RE
HATHRNRFENLABRAN G EHRLR.
# TR PR E  optimized schem of groundwater resources management
FARSE LREFHEN TRKEEETRAERMERNTI~EMRR TR,
BERK T E optimal water distribution scheme
BABRENRESIETR. EHNERBKBEERNRT RERSAERFAERX M £AKYE
B, XEELT AR EXRBIRA SR K REME—RE TR,
BEFRE optimal yield
—BRIEE TOKRERCEEREATREMTRE,
BEBEH KA optimal controled water level
— MR T K TR AL AL BT S At R OK KA
5K¥EHIL water resources from sewage renewal
5 K AT A LA T IR 8640 AT R K IR A A .
TP A TLIEE artificial regulation of groundwater resources
E i T KA TS T KEFR R T KESEE T KRB ATER, &4
KERERBREFRDELZGT  BREELHFRRE.
MW FKE groundwater reservoir
R F ARG K E E TR KR A A TRKR EE#. B KRS KRy
H 5B KEFHUHIRE,
#/KE water-storing formation
BB R KEH R TEENER.
KBRS regulation capacity of aquifer
EKBERBRREXALERMEMFT, FRABRKINA K EMZETRITENRMAE S,
RS  capacity of groundwater reservior
RREKBERMTAES, TEFKRAERER,
#h K #EfBL/KRE /) water supply capability of groundwater reservoir
KBS T KBRS, £ 8O E R 2 R R E.

7.6 MTKATHS

t
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7.6.5

7.6.6

7.6.7

7.6.8

7.6.10

7-6. 11

7.6.12

7.6.13

7.6.14

7.6.15

7.6.16

7.6.17

7.6.18

HFRKATIHE  artificial recharge of groundwater
AR TR, A & E AR K, A TRAR T HRAZES, Uﬁm#ﬂ?ﬂ(?‘fﬁ SEY
k.
FE# )2 recharged aquifer
BEANLALKBHETKE.
[ # 7K recharge water source
AT HTR T ARKAIHAHKE, SFEERBEK KBS KU RETH K FED R
KRB 575 B ;
WE G| #E ¥ infiltration recharge from land surface
M BT B X B R RN HE b TR B Bk DL B A K iR IR % TR
BN ST R, HE S RG] B FK, BRI R KR TRk Z R KRR KL 2, R
HEKFEERNBHATKE.
#FAKFEFS I  induced surface water recharge
TEZKE I E RO I R 1, B T R 1 A K ek L 3 ROKAE I A TR B K k2 s I ah e
EKE.
B K B %45 infiltration recharge of irrigation water
PARE MR K B AT R O, W E A KRR R G ZAMERK TEHARTK,
B E A4 infiltration pond recharge
A BB KRS KB RBTIE MRS KE S P Ak KN HRHAETKE.
JKFE# water well injection
B BIT A SKBE PR AIHER O H T ILEEREEKEABSKESD,
EH#i[al# natural flow recharge through wells
KBS HAE RERRABEFHTBARSEEKE.
JUER#E pressure injection
ALK 0 R & s A K LB S D TET 8 B h AR A KR
HZEME (A EREME) vacuum injection
BB R B R EHRE AR E S SUE, TR B KN T8 o B LS
*,
7K 3B  pump lifting of injection well
T KA TE SRS, 0T MEREET &K S 8 4R 4 B A0 B 8+ i Ul it LR B
TE 78 Y T PR, B T T S I £ B R R AT R K T
[EI# & quantity of water recharge
E— RN, BA R EH B BB A A TR A S KBEHKE.
BB K specific quantity of water recharge
TESAL R ST, ARSI Py B NS KB T KE .
B3 BB  recharge quantity of single well
WA —REEEASKERHKE.
E#® pump lifting output from injection well
5] B | 0T, N &K B Aok & .
%R net quantity of injected water
RERSEHRZE.,
[ ¥ f1  recharge pressure
HEATI0 R [ e 2 R R R T K ERR KA KL EHE.
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7.6.19

7.6.20

7.6.21

7.6.22

7.6-23

7.6.24

7.6.25

7.6.26

7.6.27

7.6.28

7.6.29

7.6.30

7.6.31

ANILHEME  artifical recharge intensity

R % R At M T 51 98 T 9 7 B, SRS 98 28 S T R R B ) O X TR PR DA R B I
ITREREARCNRINMABHER,

E M F# recharge cycle

SR R DR B Y [ 98 B, SHEAT A SR 9K 81 7 L AR R o [R] R RR

E B pump lifting cycle

K F TR B 14 7 b, SEE AT AR SR UK o 4 T H g ke [T TED G

FhE KRR E]  retention time of recharge water
HAKBEAEATKEBINEKEPFFRE R FEIMFRR.

KT BHEE  spreading velocity of recharge water
HEKELRETRAANSKESHBIHE.

KD BIEE  diffusion range of recharge water

WEKENTKEE, UEETE P OTHERO IS KT

B #/KHE quality injecting water

el TR AN LR EAKENRE.

El#7KR quality of pump lifted water

BEEE NGRSk b i §: vp 958

G 7K EHMBBE  energy storage of aquifer

I &K 2 A T KGR P B P B A B S B A0 16 A A T 2 R K
KEKIEFH T, TMABB KRS EBERL, HEFENH I TR, LB 4KEM
BRI E®.

A&t (@ﬁﬂﬁ) infiltration pond(infiltration basin)
ATF#HITHTAKATHAMAZHERRM.

ABRGIBE) infiltration ditch

RS KETI B AT KRN EE.

W E leaky reservoir

B L A 2K o A L E AR K IR, XOTRBIA S M M A K.

%K EH infiltration depression

RN R KIS A TR RREM .

8 FEKIME

8.1 ®HK#AK flooding of ore deposit
AT &) REE A Fa T K, 68" 1L RAEe X —F 4K T DL ASTE

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

16

P IKFEK%EH flooding condition of ore deposit

TR FE KK K EE A R R T G KRR ENEEE.

B BRFEKIKIE water source of ore deposit flooding

IR IOK AT K EEHAKE, GE R SRK K T AN ERAS.
FE@AK(GEEK) goaf water

AT EERIEILEAT LR ERNREX FHKE.

P EKRFEKEHE flooding passage in ore deposit

T IRFEKAIK TR .

T HRFEKIERE intensity of ore deposit flooding

B TR E AT RO HKE .
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8.1.6 #/KEHE flooding layer
PEFF & B REASE R TR AT K KENEKE.
8.2 WRKICHFHEZA] hydrogeological type of ore deposit
T BB 3R & 20 BOK SO R AR AE BB | L AR 55 A8 ARG K SCHh R R TP BRI SR B BT P AR A 3L )
K SR A1 , M IR A TRI 2K
8.2.1 BRVEAIHBEEERE hydrogeological exploration type of open pit
HRBEBRTEREERKEBENZTKIRABEEE ST EWHEWRMAS XRTMBRT KK
SCHUREHE R AT 2K
8.2.2 HWKIKFHE ore deposit with high karst water yield
FAKE N EBKBBAKRBRXATEG .
8.2.3 WHKKSCHIURAMHEAE complexity of ore deposit hydrogeological condition
5 R AKMT HEAKE XK AR FOERERE,
8.3 #"HIMEK water discharge into mine
P HFRART EBRPH T KBAT HHAR.,
8.3.1 #HEKE water yield of mine
B WEFRRF XA B S, AL E P RAT A KR,
8.3.2 WHHBIHKE water yield during excavation
B LFE TR R P, SRR IR T BB KR,
8.3.3 WM EHEKE normal water yield of mines
FREZEFE IR OKTFEPBON, EHRETHRFHEMBENRKER.
8.3.4 FHiEKE/KE maximum water yield of mines
FREGEEKEWBEEKE.
8.3.5 HiFILIEH/KE discharge of dewatering excavation
HoK R —H B R A HKIRE .
8.3.6 E/KEH water content coefficient of mine
PO FGO PR T REERENER. EES TV HRREN KRR NP aRRES
.
8.3.7 MEMIFEHKREE coefficient of underground river flooding of mine
HBREANTRRESERARRZ .
8.3.8 B/AKE¥HME: analogy method with coefficient of water content
BRI R R W A BOK RRE L E ST R R MR R R AR
B
8.3.9 KH#: large diameter well method
BEEE RO TEHKRABRL A —DAF FRAFRLSKXRTT KR ITEY T,
8.3.10 B TMEER-} cone of depression caused by draining and depressurization
B ALRE T T TEHKE, 7 R FK §K BB E K H BT s A T K62 T e,
8.4 WBR/KXHE mine hydrogeology
T 3R £ 4 T B KK S0 H S A% A4 AR AL A BF R AL B 9™ BRSR i 2 2 o BT R A2 1 7K S S ) R A T
fE.
8.4.1 ¥ IKH T mine draining
RESEMRF HEARFEN, A& FHOK TR, 38R E LEM S KEHTHKN TE,
8.4.1.1 BEHETGBRH T) predraining (advance draining)
PRI LT T K AL &3 R B H e AP A HEK T R
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8.4.1.3

8.4.1.4

8.4.1.1

8.4.1.1

8.4.1.1

8.4.2

8.4.3

8.4.4

8.4.5

8.4.5.1

FRHT simultaneous draining in mining

He7KF %48 TR R et AT A9 K7 =,

HEH T surface draining

FIRGAS K E R, EREEBRLTHTRAEZ ESEAFKEHZ THRT IR,
HFH T underground draining

EHEPENEHHT TREETHAG TR,

BAH T combined draining

Rt R BRI TEH T HKTR.

W4T drain well

AFHTH KT K&

BT #iE draining tunnel

THIFEEATHTHSHE.

#KF. drain borehole

ABEPITARBKBIESESKEGH, THEEKSAFBPHEENR T4
KA. (7K FL) absorbing borehole(discharge borehole)

MR ERHERSKEFBTKESTRETBUTEREKE B PHENH T4

.10 HEKXBTA  vertically-penetrating drain hole

DT ZE A 3 TRAR DA L BF R &K BT AL E P B T 47 .
1 ITAR TS driven filter
MGEIT AR B 2 T 3K .
2 PEBTHEEGETKFE) dewatering level of mines
T RHAK I BB K —RRE.
3 HTH/AKFL water supply borehole in mines
HTHEF KA.
B4 hidden cave
WHTFHE U T & MEEGRE .
YR sand gushing in mines
HEEHAZT HHALEBS, RELENA/ MR XBREGES A TR RANE . BRSEER
BEHBHHEEER.
T 5B mud gushing in mines
HEWBELY HHOKE B KA RS A T RABNR B SEERNFBNE
FEM.
B HGEK water bursting in mines
BT KERBAFBHIAR.
gEK H water bursting point
Has R SR IRAL.

8.4.5.2 HBERIZEIK transient water bursting

o HE I R B R = S KB G SR A FE KK IR, e 4R 7= 4 HL Sk BAR Yk 2w
B RAKER

8.4.5.3 W5 /K delayed water bursting

RE TG REMNRKIAE.

8.4.5.4 Wi®ZE/K water bursting from fault

R RS IR0 B SRR BT 5 R KIS .
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8.4.5.5 HEE%/K induced water bursting
EXRIALENSEMGIBERKAR.
8.4.5.6 Wii3E/KE bursting water quantity of mines
T 3K R MRS KR,
8.4.5.7 %E/K/KIE source of water bursting
FHBATEFKAKERE.
8.4.5.8 ZE/KZEH water bursting coefficient
RKBRARZMNBKENSHEENLE.
8.4.6 TUERES/KIEM safety water pressure value of top and bottom layer
B R RS BRI A R RS
8.4.7 TRRHRELIEE safety thickness of top and foot walls
E—EKENT RERE LT H KN TURRRDEE,
8.4.8 BHR/KZEFE safety width of water bursting prevention
TR RN TT S RIOK TR R
8.4.9 #HEIHAE LK safety horizontal distance in tunneling and excavation
S B Ak B R JEOK T oK B4 B AR T SOKOK IR B NVK TR .
8.4.10 BAXEKEY equivalent coefficient of rock
B iy B P 45 e T ORI B S K TR ML 5 8 R B W K B 2 B
8.4.11 HAWHEY rock fracturing coefficient
EARBEWER SRR ERZ LE.
8.4.12 #IUEHEY pressure coefficient of mines
S 55 ETURRBEREE T EHEe FHKEAMFILESSBEREARY M ELBRH.
8.4.13 #WiEJS] mine pressure
TRRER, IREBRENBEFHSREHESEES.
8.4.14 % 13k flighest mine pressure
AR EEEFERRD —SERE  HEABRERAB AT ILES.
8.4.15 TAM W caving zone of top wall
BRTHIGEEENE - KEESEREXTRERHEBRIINTEE.
8.4.16 TARZUBEHF fissure zone of top wall
ERNFEFZ LEAFREE. —REFE~EFRNE, — R RRAOBDIFRE.
8.4.17 TiHREBRAEB W massive moving range of top wall
TRAEW U L EREEREEHNE.
8.4.18 EREBHBRWMBFE effective fracture zone of footwall
REEERBRU TEGETWES KENIEAT , REBBRTRHREE,
8.4.19 EWEEHBEEN elastic-plastic deformiation zone of footwall
RARBEERA AR FUTURE BETEAENEGT.
8.4.20 JEH; footwall heaving
ERFERTF B FHETFTREKEHKLENMRGHETWES, ﬁ%ﬁﬁﬁ?}tiﬁ"’f
MR .
8.4.21 BRI AESASECGERBEE> height of water pressure in fault zone
EXEEAT TR ESRFRESEP EANTE.
8.4.22 BEKF4: ore pillar preventing water burst
KB L AKERAT I, MEHFEFRETHRYEE - RERFEENT O,
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8.4.23 FHTH#HK bottom-hole water explorating
S92 R R A8 AR B B KR JEK KA e Th BT AT B AT 45 IR AR .
8.4.24 FHTFM/K water draining in mines
EHEFRASILERRE B EIAE PHEN —RHTRER .
8.4.25 Bi/KEEBL warning line of water bursting
4 SRR LA BE 28K K 35— 2 BE B A, oy B 1k 3R K T 30l 52 o 19 38 22 /K 7 SR 0 0 Bl 7K 3 o
HREEWE.
8.4.26 F/K&5Fl water explorating borehole
HRAT K EE A, §KEME K8 S0 B BT AN
8.4.27 ® FR¥EK water blocking in mines
BB BB KA R H T K S At Kl
8.4.27.1 FHBHEFKIEK water blocking with grout in shaft and adit
FIRR A RBENTAKE BT, DR HHKRGER.
8.4.27.2 #E¥F grouting well
AFEANEKEBRER .
8.4.27.3 ZEKEHIHE sealing and blocking water bursting point
FISEF LKA R B Sk S R A R .
8.4.27.4 ¥ W#IE/K water blocking with heavy grouting curtain
PG RF KRR (B PRI HTEIER 2T S T AOF KRR 6 By K
8.4.28 #MEHIK ore deposit of thermal-hazard type
- THEEANELA TR EFENTIE.
8.4.28.1 FHTFT#HFEIE thermal hazard source in mines
FEHTHRESRE.
‘ 8.4.28.2 #AKBBPE ore deposit of hot-water type
FAKAKBEARAFERBENT K.
8.4.29 KFEWUIK ore deposit of gas-hazard type
EVHREEFESEFALEHFEUE  AER G THREXKMBEREURGEAKE
BT RE.
8.4.30 #Hi/K mine water
ILHETF R EHRHKE,
8.5 B HKIHMKIFE survey of mine hydrogeology
MHHBRBOSKE RKE EKRRBRW ABRETREKASKBRAZ 7L
IR 5 ge iy TAE .
8.5.1 W IKSCHEEY hydrogeological reinvestigation of mine
M EFFRT R A FF RSB BRI F RSO R ST RER 557 KR IT @
BEAT R A T AE.
8.5.2 HTHKIAK draining test in mines
FEEFTHA, AEWHESKE G RKER. HGF OB BFUKMREH TRETR2RIT
K S0 R FOR % B T AT 89 T FLBOK IR TR
8.5.3 i%/KiRW water blocking test
o TR R A S ACEIR AT Y K S R TR R R UL BT T YO O T 78 e s 2 AT 4 A e v
R T,
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9 FHAKHE

9.1 HUIFW endemic disease
ERFFEHERN, HRFRPRETEYE A S A KA A Y5 i BT 5 A oy v
o
9. 1.1 AL AR CEW R FERR)  chemical endemic disease
i T R B SRS R AT RS .
9.1.2 H##HHH biotic endemic disease
Firs o X, B TBOR A s R R A A 4 3k BT i AR EE
9.1.3 K+t water-soil disease
T EREK.EFEEBIRY TR
9.1.4 F1#5 keshan disease
—FRRLC VRS AR . B 1935 FRAERATHIERRBILARILEWMEA.
9.1.5 KBIH kaschin-Beck disease
— R R TR . DRERKEFETERIR N EM BRI A X WA,
9.1.6 HHHEFRFTHE endemic fluorosis
Bt X f9 3 BIF B R, & REB A £ 58 PRk A1 CER  SURBUOP R AERY B LA LB
25 RBIE R .
9.1.7 HFHFRKRMF endemic goiter
AR E GBS BBEE DL AR AR M I, 5 mi W U F o T B8 D SE AR E A Bt 7 HE B
9.1.8 ARG ER/IR) endemic cretinism
75 R IR X B —Fh e RYES R . BE LR BULE BB, BRI R e =2, 518 K il
2 AR MIASRERERER R/ B R RAE .
9.1.9 %W nuisance disease
H IR EE R B R A i R
9.1.10 /K{®% minamata disease
AEFRZ L HBANESET A PP ERTSEN PR EEER. 1953 £HEHATAH
AR B KRBT AN T B4 .
9.1.11 BB CEEM) itai-itai disease
AFRZ - BTFEFEIE B RERER 2 5RO R .
9.2 MiF/KAZE groundwater nuisance
[ 2 B FF SR s F K A K st oKL FRE(E T, &K 2R, i T TR, 1 T K%, L
B KRR B KBA A TREATHBREAIBASTFHEREAR.
9.2.1 #F/Ki5H groundwater pollution
HTANEREERM T KT EEYRRE, KRB YRR,
9.2.2 HF/KBEEI deterioration of groundwater quality
B B 158 15 G B K B TR SR 56 {5t T K o SRy o B R L2 2 R AR B RO L KR T MR B
K. XHBAEESTOKEBIRBAERA.
9.2.3 HTF/KIBEHY groundwater pollutants
FLEES & # T KRR .
9.2.4 BHP  pollution source
PEFFRREREESRYRNTT KERRE.
9.2.5 5HuiE# pollution channel
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9.2.10

9.2.11

9.2.12

9.2.13

9.2.14

9.2.15

9.2.16

HRYUNBREHFASKENRR.
HFKTEARRGUTAKBER) overdevelopment of groundwater
ETANARBRFERLSETHHABHTFRT .
T AKBEEHME  groundwater resources depletion
FRABE, KB A RZEH B IHAE, 1y T /KT R PRI R B /0 4 — R 3R 8 K S R A 1L
T8 )
HTF/KAFRELE T continuously drowndown of groundwater level
E A B R A A & AL, S K RIS R AR, T KK B T BT 8 A B E T
.
R T AL T B -F (KR K AL ISR L)  regional groundwater depression cone
RIEHF PR FFRIE—EKER G HRBHKE) , & HK A2 N ES KB HE R EER
KGR TRE.,
HE IR subsidence
EHRARANEREAT, A -RENBESERE —SHBRA R E R EENF B FERE .
WE N land crack
HERE—ARILAF R ERARENIAR.
MEIRKE ground surface collapse
EHRRANEREAT R E ERTBRM 4, B R ETTR B TS .
WYL collapse pit
WEREBAR/NEPN, BN SR BN HOELEY BB T ZR Z e AR & BB
HER3  collapse funnet
EVPH EERER, HEEER PR EREES.
HERMAER vacuum suction
EREHABR, YT RUTEERARE T T, b TR TREEHRAERE S fER
A ERESMETENEZRMIEL.
P p4EH  machnical latent corrosion
EFXHEKE, i FHTOKRER K, d il BE R ET B RN RE =BT REER,
HEW RSN RMERENBRTESENENED.

9.3 HTF/KIFEFRBEIEY groundwater environmental quality assessment
ELE¥EHTKERIRGER. FE . BESHEM L R —SREN R RS X =
B IRHE K ST R 9] AT MR A AT TR A

9.3.1

HFKIFIEA R environmental capacity of groundwater

EREWKE ER HEAHBET TR 5 R B OR R .

T KI5 B3 groundwater pollution assessment
HRMAFEANRESFHET T KA, RS RE .
HTFKEREEFR A TKISEKTSEK) grades of groundwater pollution
WK BN R AR R R R EE O TR SRR R4 Y RIT S Pie R B S
F5l.

#¥:  over proof standard

#R A R A SE PR HE A TR .

AR &Y  proportional scale coefficient
REEYRERSBRSMNEKERETRRAFETRZILE.

SRR  pollutant concentration



GB/T 14157—93

9.3.7

9.3.8

9.3.9

9.3.10

BT RPEERYRGTE.

i FKFIEE B groundwater environmental background value

EARKZGT BT RKPREFIH TSR,

HF /KIS YRR initial value of groundwater pollution

EANEREAT T KERASFHEUNHRREE,

HHE  pollution index

EFME RE RO LR E S IR, BT B T K B R ey AR X S E.
KI5H4RE  pollution sign of water quality
KPHEBREE, & LA REFTRSYRRS MM AR KC R RE.

9.4 ¥R#( dispersion
ZANMRPREYRASTWBRECEHRES TR,

9.4.1

9.4.2

AFI#  molecular diffusion

BRABBOREREMERT, MRERLRRERLEBRHAR .

STHIREBL  convective dispersion

YR B E R T KW B, B4 20 B 2 1R 3 B A A T K R R R A A Y
EHE.

9.5 FIEESEN environmental self-purification
BHE RO, EYR . AFNEERT  ZHHRS A A RPLHERE,

9.5.1

:9. 5.5

B #R¥4L  natural purification

KR LB KRSEFENARZERE ELESNYE AENERERT, BB KEH
FRERA HRER.

Y%k physical purification

FHEPNEZ — . HELHRE TS ER DR RHSYELR ARSI ARLKE
HERHIAR.

{2 il chemical purification

FWESNEZ — FEEL L. AR A SRR R EEERNos R KR
A&,

$4%4k  bioltic purification

Y REEES R EA, EF RS RBERS, BERRUBHRAAR.
HKEBH%EES self-purification capability of aquifer

BRYESKBERNERBLES.

9.6 HTHEVS underground waste disposal
EABR. B BED U RAEEY, T T A A SRHOh ETE K — s ik,

9.6.1

9.6.3

9.6.4

HHHEYS  deep-well water disposal

E LS RYRE F DL ESHRAREEERERT P, A T = E
HAREFRERPIEHE.

HEVSJE waste disposal zone

ERTHERTKEEF LLEWHER.

58 waste water irrigation

F) P A B K R AR MY A 3 R T35 () /K AT 4 FH 3K .

#FKBF 5%  pollution protective condition of groundwater

BESHHE . EE . BEESSKERSHHARE BT AR, QB SR T KIS
PR RR%&AME.
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9.6.5 MiTABISMER pollution protecting curtain of groundwater
Sl 1k R K b GREK AR K By B A SRS T8 . — RS AKIREEREE,
9.6.6 M T#ISHHE well rows for intercepting underground sewage
FAF R B 1L T ¥k i B T A b K R e L K
9.7 MAKANBQEKMEHE) sea-water intrusion
G ER X, BN B EGH TK, 8K G T RO fH TR K SRR TFERFEBIR, AT 51&
MK KB &K B IEB N —ME T OURER.
9.7.1 B¥RAKRM interface of salt-fresh water
WM hTFRKSRBTKEERAR , BEMEENSRERAT, TRHH#KEZAER AT
R R KBS R B KR RE . T KRG L A R E KA, 2 ER TR
IR BA ERE .
9.7.2 HAWETEHR  transitional belt of salt concentration
R YOK AR MGE B0 R E RS FHREERATE R — SR ERES, AREd
BORBIBE RS,
9.7.3 BAKEKF) salt water wedge
— RN X, BT B A, T YK R K R R R | ERBB A, BURK R
BRI/ EARR T L e O T LB B R K A
9.7.4 LFBKEH. ascending salt water cone
T LI T K S T8 oK ot 483 IX B 4 B b BB T 68 R 3k K iy SR DN, R BT
Bkt RE L, BBk
9.7.5 MHTYRAKREGFE/KE) underground fresh water barrier
R WK 8] B G FLENRK EZ T RS T KRR H T KA, HaBRE 1k Bk E TR K
B 2R A b T K MK R B

10 kBT ok

10.1 #°7K mineral water
EHFEHHA) R REFARREBE. R BT AT K.
10.1.1 TNk#'7K industrial raw water
YRS G L8 DS BRI T U FRMRIGREN T K,
10.1.1.1 FTK alkaline groundwater
NaHCO,+Na,CO; i & E>50 g/L T XK.
10.1.1.2 BUBH/K iodine-boron groundwater
T K I>0. 01 g/L,B,05>>0. 075 g/L B ABUHK.
10.1.1.3 BM/K iodine-bromine groundwater
#1F 7K 1>>0. 01 g/L,Br0. 015~0. 25 g/L BRGBE K.
10.1.1.4 % /K radium groundwater )
FEROWFTEZ107"g/L HHT K.
10.1.2 EE¥F®7K  medical mineral water
HTFATHE. BTRS K P SEEERF R ¥ LEROMBAS  HSHET R ABN
BRI RN TK.
10.1-2.1 %K radon groundwater
HROMERE>111 Bq/L B3 T,
10.1.2.2 #sK fluorine groundwater
al
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HAEE>0.005 g/L AT K,
10.1.2.3 %K iron groundwater
(Fe* +Fe*t )iy &8>0.01 g/L i3t F K.
10.1.3 fKARMKP B/K portable natural mineral water
ALK, &8 — RN ARG BT EEFHEA S AL TKRABLHEATE
BHRBBEALT K.
10.1.3.1 BEP R/ carbonated mineral water
W CO, W& >>250 mg/L AT K.
10.1.3.2 ®EFMR#-RIK silicic acid mineral water
H,SIiO, & E>>25 mg/L M3 FK, MERE BT 25~30 mg/L #H, KB UHTE 20C L
EEKH R R EERTE 104D L, TR IR RK.
10.1.3.3 &% R/K strontium mineral water
BHEEA 0. 2~5 mg/L ALK, SBE R 0.2~0. 4 mg/L FHE, KIREAAAE 20CR |
AKHY F AL R BB 10 404 B, F AR RK.
10.1.3.4 &9 K zincous mineral water
S B 0. 2~5 mg/L BT K.
10.1.3.5 ®EFJRJK selenic mineral water
T & BAE 0. 01~0. 05 mg/L #yH T K.
10.2 HF#K geothermal water
BEDEST LA TS, 305 T 0L R5EE A E SRR T K.
10.2.1 K#HELK hydrothermal system
KIE CEEMEK ERK KK AR A RE KB B ROKF R EE U RER PEXNRIE
INH R T R R .
10.2.2 7k#353) hydrothermal activity
DAKAE 8RR s 3 .
10.2.3 XHIEFHX  area of hydrothermal activity
K B3 W 3BT B KR
10.2.4 Hi#HH geothermal field
EHW T ERETUREMEEN, EEWESER ARG TRKRESHBE.
10.2.5 JK#FHME hydrothermal geothermal field
oK BMMBESHA B,
10.2.5.1 #UKME hot-water field
FEH AR A T oK A
10.2.5.2 ZZSMPMME vapor-dominated geothermal field
H-FafmESE, BUBRS v EMHRE.
10.2.5.3 BESHMME wet-steam geothermal field
B R R oK s LS K Rl . B #OKAEE 200~300°CHE, B 45751 Bl R
BIROK BRI,
10.2.6 Hi¥ufE geothermal reservoir
BEAE E A AT RO EE R BRI B S TH T,
10.2.7 Ha#hFES geothermal steam
AEBREENTRE TYURKIEN T RKEINGERK.
10.2.8 HiB S  wet geothermal steam
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BRRERKBREY A= ENEITS .
10.2.9 ##HFHAK geothermal fluid
BTFRK ARSI RSB AR FBLESTHERK.
10.2.10 B pi/K geothermal brine
EREHEMA AR TRAK.
10. 2. 11 HHGF#HIK  deep-circulating hot water
KERRKBEAERHBRILRBANT, B R ARG S, M8 IR Ry T K.
10.2.12 #hFEMBR surface geothermal manifestations
HIRPIIFT S B TR BRI EERA AR .
10.2.12.1 W§KF fumarole
ZEAKR, B ok Il O RAS FLEE BTt Sk AR S FLIR By AL .
10.2.12.2 EXHHE steaming ground
KAKMBNEFD LERBRARYESE NESLBRLHBHRSAR, RRESHED
B[R] BRI R R R BE
10.2.12.3 #MR boiling spouter
YERAK LT ZEREWIFRE BT ENEE AT E, BB RS HRK KK ¥
R .
10.2.12.4 #$P#EHE boiling mud
WL BRI .
10.2.12.5 K#E4E hydrothermal explosion
WALRA R A TROK, AEEEATERRESL, RS BIEK R ET0NE
R R,
10.2.12.6 #K™ hot river
A EERETFTRABNR SR RS H R, R R .
10.2.12.7 #UK#¥  hot lake
PR O BTTE B A — B R BE T AR K E A L Ry BUK R 9.
10.2.12.8 #wK# hot pool
HEK N, b — R R BRI .
10.2.12.9 #KEHE warm swamp
F P00 T ROKEE 2 RASRE R XKHK R, FRELTERYHEE.
10.2.12.10 &K # A  hydrothermal alteration
R, BEEESRKRBESRERNFT=EN —RAIEROBRK EEH.5
RAVIRE RN .
010.2.12.11 B4k sinter ‘ .
BRATHYREANT HEGE TROKMZSEESARBEREET M2 IRY. 54
RHRHATE e e BENERT YR,

NEEZ TLES S

1.1 Eisbdik (i EAL) soil salinization
A RE LRREREE RN R LR
11.1.1 #HAL¥EA  salinization
BFKEEHE EARMBHEL, KELRSERTHERELBE LR PHOEE,
11.1.2 W4bfEA  alkalization )

56
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11

11.1.

.

1.

1.

1.

1.

1.

1.

2

-8

-9

.10

N

212

213

.14

.15

WAL E T Na) L PR R AR,
BEFEYER  desalinization
TP TS BB RN TR,
iBRYER  dealkalization
BB AT, P A3 Nat 3R S B @ B A (Ca®* Mg* D) TR .
BEE  salt return
EEHENEELFAEAT FLEXESLERBNAR.
F KA B (KM  secondary salinization of soil
ETFRAETREBR, AVEREHSBRETHRERE T LR,
B &M+ primary salinized soil
HARMBER TRRAHEL.
WHEH ML secondary salinized soil
ABERF5RGER L.
#+  saline soil
HH L E NaCl.Na,SO, % 5B th K 15,
Wt alkali soil
&F & Na,CO, fl NaHCO; 148,
#t saline alkatine soil
EH L & NaCl,Na,SO, MR £ & Na g 148,
@it salinized soil
SEHERAT 0. 5% L.
WAL BE 3H  grades of soil salinization

gL RS EBMMESE G LR RTRES SR E LB PR RE R

eFthEt.

THELH B salt-tolerant vegatation
R ZE RS R,
THHRAER  alkali-tolerant vegatation
AR L.

TEEEA  soil in swamp-formingprocess

MR K BRI % 1 3 AR K B A0 , 7608 A A R B 1R T REAT B A WL RN R R R A

U)o 339 \:dpun -
.21 BE swamp

IS KBS, HFH 20 cm Y EEFERENMHE

B3 wet land

THEEELFTHEEIRONBARTHHBE.,

% peat

BEE YR RER BRI FER Y ETE RN A TURREERY .

.3 1HEkE  soil reclamation

.3

.3

B — e SRR AR, SR A B G LR B AR L RS R R MR

1

2

KARBEE critical depth

FrE51R T MR AL A K T R R L .

# L salt washing

THEUREREZ — EH EARAKE LBV EF L EEEELATRE.
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11.3.3

11.3.4

1.3.5

11.3.6

11.3.7

FE#E  force salt down in soil

ELBERBEZV IR, B IE SRR R, REEK B TR 0 TR R
b #E  desalting ratio

BAERN, EHA AR LSRR SRR RS R E.

FEMIHHE  well irrigation and well dranage
RAFAERETEHE, R BT KEEGR FEDEREEY TH T ERRER.
JEMIHHE canal irrigation and well dranage

FAWEMFAE X ST R REB TKUEARNTEVERBREUTH L ERRER.
M #ME pumping saline water and recharging fresh water

WET &K B R B BE TK, B e i R Pk 4045 7, DUmE R T BUK kA B R
HFEFHAT KRR ER.

i eq .

ARIRAE S PR AR E R RT P BEL.

P EH SRR FIREARAZ RS AR TRARI ERZREAD.

IR BT EO RN A A L P E AR AU R R AR R AR TR
AN R R T P EAKCCh R TR RS EREE.

AEEEEREALRE KR BRE . GEH FAH MR



